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July 31, 2003

Dear Mr. Fayoumi,

Please call me at 314-674-6768 if you have any questions.

. \JC^7

Re: Ground water Treatment Contingency Plan
Sauget Area 2 Interim Groundwater Remedy

Gary Vandiver
Project Coordinator
Solutia Inc.

Linda Tape - Husch & Eppenberger
Gary Vandiver - Solutia
Richard Williams - Solutia 
Bruce Yare - Solutia

Mr. Nabil S. Fayoumi
U. S. Environmental Protection Agency - Region 5
Superfund Division
77 West Jackson Boulevard (SR-6J)
Chicago, Illinois 60604-3590

cc: Sandra Bron - lEPA
Steven Acree - USEPA 
Ken Bardo-USEPA 
Mike Coffey - USF&W 
Tim Gouger - USAGE 
Peter Barrett - CH2M Hill

Solutia Inc.
575 Maryville Centre Drive 

St. Louis, Missouri 63141

Enclosed with this letter is the Groundwater Treatment Contingency Plan which 
addresses your requirement.

This letter is in response to your July 10, 2003 email message requiring submission of a 
“contingency plan in the case that American Bottoms can not accept extracted 
groundwater and/or volume.”

P.O. Box 66760

St. Louis, Missouri 63166-6760 

WSM^74-1Wt5)

SOLUTIA
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^oU'-'-riA -

Prepared by:

THE ADVENT GROUP, INC.

July 2003

Innovative solutions to environmental challenges

SOLUTI A

Sauget Area 2 Groundwater Migration 
Control System

GROUNDWATER TREATMENT 
CONTINGENCY PLAN

Prepared for:

SOLUTIA, INC.
st. Louis, Missouri



LETTER OF TRANSMITTAL
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Date:

Ken Bardo

The following items are:

X Enclosed Requested Sent Separately Via: 

Description

The above items are submitted:

At your request For your review For your signature

For your files For your action X__For your information

Comments:

SOLUTI A From: Bruce Yare
575 Maryville Centre Drive 
St. Louis, MO 63141
(314) 674-4922 FAX (314) 674-8957

By: Bruce Yare for
Gary Vandiver, Project Coordinator

Groundwater Treatment Contingency Plan
Groundwater Treatment Contingency Plan Cost Estimate
Hydraulic Control Timetable Tech Memo
Barrier Wall Bedrock Flow Tech Memo
Disturbed Area Storm Water Treatment System

No. of 
Copies
1
1
1
1
1
1

7/31/03__________
Sauget Area 2

Interim Groundwater Remedy



THE ADVENT GROUI? INC.

July 28, 2003

Subject:

Dear Mr. Yare:

Sincerely.

The ADVENT Group, Inc.

Richard Williams, Solutia (without attachments)cc:

201 Summit View Drive • Suite 300 • Brentwood, TN 37027 • 615/377-4775 • Fax 615/377-4976

Mr. Bruce Yare
575 Maryville Centre Drive
Mails Code 6S
St. Louis MO, 63141 
bsyare@solutia.com

Please find enclosed the Groundwater Treatment Contingency Plan for installing granular 
activated carbon treatment for the groundwater discharged from Site R at the Solutia 
Krummrich Facility.

Janet B. Egdi, P.E. 
Project Marager

Groundwater Treatment Contingency Plan 
ADVENT Project 02691

C. Scott Reece, P.E.
Principal

If you have any questions or require additional information, please call us at (615) 377- 
4775.



Prepared for:

Prepared by:

July 2003

SOLUTIA

Sauget Area 2 Groundwater Migration 
Control System

GROUNDWATER TREATMENT 
CONTINGENCY PLAN

The ADVENT Group. Inc.
201 Summit View Drive, Suite 300 

Brentwood, TN 37027

SOLUTIA, INC.
St, Louis, Missouri



TABLE OF CONTENTS

Section Page No.

1.0
2.0

3.0

LIST OF TABLES

Table No. Title

28-JUI-03ADVENT 02691\Groundwater Treatment Contingency Plan.doc

1
2
3
4
5

3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9

Activated Carbon Treatment Process Design
Activated Carbon Treatment Including Ozonation Process Design
GAC Treatment System Transfer Air and Water Requirements 
Extracted Groundwater Characterization Summary
Effluent Quality Achieved During May 2003 Pump Demonstration Test

..ii

..2

..3 

..5 

..6

..7

..7 

..7 

..8

..8

..9 

..9
10
11
12

TABLE OF CONTENTS................................................
LIST OF TABLES.........................................................
LIST OF ATTACHMENTS...........................................

PROCESS OVERVIEW....................................
CARBON TREATMENT SYSTEM OVERVIEW 

Influent Characterization.......................
Process..................................................

2.1
2.2
OPERATION.........................................................................

Equipment Description...............................................
Normal Operation.......................................................
Alternate Operation....................................................
Operation During Carbon Transfer.............................
Startup/Shutdown......................................................
Routine Monitoring.....................................................
Potential Operating Problems and Corrective Actions
Safety Plan................................................................
Ozonation Operation..................................................



LIST OF ATTACHMENTS

Attach. No. Title

1 Engineering Drawings

2 Engineering Sketches & Calculations

3

4

5

6

ii 28-JUI-03ADVENT 02691 \Groundwater Treatment Contingency Plan.doc

Instrumentation
Field Instrument List

- Instrument Data Sheets & Vendor Information

Operations and Maintenance
- Calgon Carbon Corporation Dual Module Operating Manual
- Calgon Carbon Corporation Dual Module System 

Description

Technical Specifications
- Mechanical
- Electrical

Equipment
- Major Equipment List
- Line List
- Process Hose List
- Non-Instrument Process Valve List
- Electrical Requirements
- 3A Carbon Column Data Sheets & Vendor Information
- 3B Pump Data Sheets & Vendor Information
- 3C Tank Data Sheet
- 3D Compressor Data Sheet & Vendor Information



GROUNDWATER TREATMENT CONTINGENCY PLAN
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1. When and as directed by the POTW, Solatia shall control the 
commencement, reduction or resumption or the discharge of UAO 
Remediation Wastewater, including but not limited to, limitations on flow 
rate, flow volume and mass loadings of specific contaminants.

On July 9, 2003, the American Bottoms Regional Wastewater Treatment Facility issued 

Discharge Permit No. 03B -138 for the discharge of UAO Remediation Wastewater from 

the Sauget Area 2 Groundwater Migration Control System. This permit granted 

permission to discharge UAO Remediation Wastewater into sewer lines tributary to the 

American Bottoms Wastewater Treatment Plant in accordance with and subject to the 

provisions of the discharge permit, which became effective on July 10, 2003 and expires 

on August 1, 2004. Part 6.D, Special Conditions, Additional Permit Terms and 

Conditions, of the permit requires the following:

2. When directed by the POTW, Solatia shall immediately cease the 
discharge of UAO Remediation Wastewater or adjust the flow to protect 
against threats to the integrity of the POTW treatment processes, worker 
safety or the environment.

In a July 1, 2003 letter on a preliminary startup schedule for discharge of UAO 

Remediation Wastewater, American Bottoms indicated that "should it appear that there 

is process inhibition, particularly to the nitrification process, or that plant effluent or water 

quality standards might be in jeopardy, the Site R discharge may .... be reduced.”

In accordance with the Administrative Order for Remedial Design and Interim Remedial 
Action (Docket No. V-W-02-C-716), issued by USEPA Region 5 on October 3, 2002, a 

Remedial Design for a Groundwater Migration Control System is being prepared that 

consists of a 3,300 ft. long, U-shaped barrier wall and three groundwater extraction wells 

installed on the upgradient side of the barrier wall. This Groundwater Migration Control 

System is being installed to control the discharge of impacted groundwater to surface 

water downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S; Sauget Area 1 

Sites G, H I and L; the W.G. Krummrich plant, and other industrial facilities in the Sauget 

Area.



PROCESS OVERVIEW1.0
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Solatia will discharge the treated effluent from the backup treatment system directly to 

the Mississippi River.

Each extraction well will have a nominal pumping capacity of 667 gpm, and the total 

nominal capacity of the extraction system is 2,000 gpm (2.88 MGD). The maximum 

anticipated flow is 1,900 gpm (2.74 MGD) prior to installation of the barrier wall and 950 

gpm (1.37 MGD) after installation of the barrier wall. The GAC system presented herein 

has been designed for treating extracted groundwater after installation of the barrier wall 

with flows of 600 gpm (0.86 MGD) as the design average flow and 1,000 gpm (1.44 

MGD) as the maximum design flow. However, if the Contingency Plan is implemented

This Groundwater Treatment Contingency Plan is submitted to meet this requirement. 

When American Bottoms is unable to accept discharge of extracted groundwater in a 

reasonable period of time after ordering a cessation of discharge, transportable Granular 

Activated Carbon (GAC) beds will be mobilized to the site and connected to an existing 

piping system using quick connect couplings and flexible hoses. Such a system allows 

rapid employment of treatment and minimizes the costs associated with a standby 

treatment system. If the Contingency Plan needs to be implemented for a significant 

period of time, further cost reductions will be achieved by incorporating an oxidation unit 

into the treatment train prior to the GAC beds and reducing carbon usage.

Table 1 presents the process design for backup GAC treatment of the Site R 

groundwater. The activated carbon system has been designed to remove total organic 

carbon (TOC), composed primarily of chlorinated and/or aminated aromatic compounds, 

from the groundwater. This design was developed based on anticipated flows following 

barrier wall installation and influent characteristics observed during the May 2003 pump 

test, as well as operational flexibility.

Based on these permit conditions and discharge limitations during startup, USEPA 

notified Solatia on July 10, 2003 that it "should submit a contingency plan in the case 
that American Bottoms can not accept extracted groundwater and/or volume" by July 31, 
2003.



CARBON TREATMENT SYSTEM OVERVIEW2.0
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A total of four dual-module column systems (eight total columns) is proposed. Each 

skid-mounted unit consists of two columns designed to allow parallel or lead-lag (series) 

operation. Each column will be charged with 20,000 lbs of granular activated carbon. 

The expected mode of operation of each dual-module system will be lead-lag to ensure

No on-site regeneration has been included in this design, although that is a possible 

future option. Vendor-supplied trailers will be used to remove spent carbon from the 

adsorbers and also recharge the adsorbers with fresh activated carbon. Air and water 

requirements for the carbon transfer are included in Table 3. Treated effluent from the 

system will be stored in a 12,000-gallon tank and will serve as backflush and transfer 

water required during carbon changeout. Carbon transfer air will be supplied by a 

compressor.

Although the activated carbon system has been designed such that continuous operator 

attendance is not necessary during normal operations, an operator will be needed for 

manual operation of the valves and pumps associated with the carbon transfer 

operations. Based on average carbon replacement projections, the system will need 

operator attention for eight hours approximately every two days (or every three days with 

ozone) for carbon transfer. In addition, routine monitoring of the effluent will be required 

to determine carbon breakthrough.

prior to barrier wall installation or during any other time of higher flows, additional GAC 
treatment can be provided, id required. Following site preparation, additional skid 
mounted units can easily be brought to the site for treating the increased loading.

In the event the Contingency Plan is implemented for a significant period of time, 

oxidation may be employed to reduce carbon usage. Table 2 presents the process 

design for the backup GAC treatment system, including groundwater ozonation prior to 

carbon treatment. This design was based on results of the ozonation treatability study 

conducted during the May 2003 Pump Test. Results from that study indicate that ozone 

will reduce some of the organic compounds in the groundwater. Approximately 15 

percent of the groundwater TOC was removed by ozonation.
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The current design of the carbon columns is based on the Calgon Dual Module system. 

These units are skid-mounted systems that are transported pre-assembled on a trailer 

and can be installed and removed from the site relatively easily. The skids are removed 

from the trailers by crane and can then be put in place onto supports.

The carbon will be delivered separately from the columns and transferred from a trailer. 

The initial carbon fill will take approximately 36 to 40 hours for all eight columns to be 

filled and will require between 60,000 and 70,000 gallons of water. This water will be 

transported to the site by truck or by connecting to a 10-in water line at the Site R Pole 

Barn located on the north side of Riverview Road. The transfer water must be clean and 

will remain in the columns for a minimum of eight hours to thoroughly wet the carbon. 

The columns must then be backflushed to remove fines and settle the beds. A total of 

three to four days will be required for installation once the columns have been delivered 

to the site.

Each column includes process piping to allow backflush of fresh carbon after the 

completion of a carbon changeout. This backflush will remove carbon fines, other 

accumulated solids and air. Section 3.4 provides a complete description of carbon 

transfer. The columns will be approximately 10-ft diameter by 9-ft straight side height 

with an overall height of 15 ft to the top of the associated piping. Each column will be 

ASME rated and furnished with a rupture disc for protection if the system pressure 

exceeds the vessel pressure rating.

effluent quality and maximize carbon utilization. Based on projected solids 

concentrations of the groundwater, no prefiltration equipment is deemed necessary.

This design requires a pad to place the dual-modules and appurtenances. The 

dimensions of the pad are approximately 30 x 110 feet. Provisions should be made to 

insulate all of the permanent above-ground process piping and equipment for the 
system. Heat tracing will be installed on all piping that could contain non-flowing water. 

Drains will be installed to empty pipes when the system is dormant and the carbon 

columns have been removed. Carbon columns can be protected by wrapping heating 

blankets around the valve tree.



2.1 Influent Characterization

Parameter Units Influent Concentration Range

The TSS concentration in the groundwater received from the collector wells averaged

approximately 13 mg/L. Because of the frequent carbon changeout, only a small

amount of solids accumulation is expected in the carbon beds, which should not impact

the hydraulic efficiency of the adsorbers. If higher solids concentrations are observed in

the future, provisions for prefiltration equipment have been made. Additional piping

connections, to which a bag filter system or other solids collection equipment can be

attached, are shown on the P&IDs. In the event ozonation is employed to reduce carbon

usage, this connection point may be used to attach clarification equipment if needed to

remove precipitated iron from the system prior to carbon treatment.
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mg/L
mg/L
mg/L

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L

2.3-3.9
0.7- 1.2
3.0-6.7

Table 4 presents results of all constituents analyzed in the extracted groundwater prior 
to GAC treatment during the May 2003 pump test. Most parameters analyzed were not 

detected, or sporadically detected at concentrations near the listed detection limits. All

Metals
Calcium
Iron
Magnesium
Manganese
Potassium
Sodium 

Total Organic Carbon 
Chemical Oxygen Demand 
Biochemical Oxygen Demand
Total Suspended Solids 
Ammonia
Total Kjeldahl Nitrogen
Volatiles

Chlorobenzene
Toluene
Acetone

Semi-Volatiles
2-Chloroaniline
4-Chloroaniline
Aniline
Phenol
2- Nitrochlorobenzene
3- Chloroaniline
4- Chlorophenol
4-Nitrochlorobenzene

parameters, which were identified at a concentration of 1.0 mg/L or higher are 
summarized below:

22-31
12-21
17-35

3.4-6.5
3.7- 25
14-37

2.8- 7.1
1.1 -7.5

260 - 280
17-20
61-65 
2.6-2.9
14-15 
120-150 
130-180
446 - 600 
126-143
4-36 

10.3-14.9
14.8-27.6



2.2 Process
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A total carbon lead column surface area of 314 ff is provided by the four dual-module 
units proposed. However, because of the high frequency of carbon changeout (i.e. 
potential daily lead column carbon replacement) only three trains will typically be 
operating. At an influent flow of 1,000 gpm, three dual-module systems will provide a 

contact time of 14 minutes per lead adsorber. This value corresponds to a surface 
loading rate of 4.2 gpm/ft^ when three trains are operating at maximum capacity. At the 

projected average flow of 600 gpm, the three operating trains will provide a contact time 
of 24 minutes per lead adsorber at a surface loading rate of 2.5 gpm/ft^.

Based on the developed capacity, the maximum carbon usage rate is estimated at 

14,600 Ibs/day without pre-ozonation, 12,200 Ibs/day with pre-ozonation. This usage 

rate would require that one lead column be changed out every 1.4 days without pre- 

ozonation (1.6 days with pre-ozonation) during operation, provided that the startup of the 

units is staggered in order to prevent simultaneous breakthrough in all four units.

The anticipated influent TOC concentration and corresponding carbon utilization demand 

are provided in Table 1. The carbon demand has been estimated based on results of the 

pump test demonstration, 0.103 lbs TOC per lb of GAC, which is considered a 

reasonable estimate for the reactivated carbon used during the study. Because the lead 

column was not run to total exhaustion during the pump test, the adsorptive capacity 
used in the Contingency Plan represents a conservative estimate. The effluent quality 

achieved following lead/lag carbon treatment during the pump test demonstration is 

shown in Table 5.

Attachment 1 presents all engineering drawings. Attachment 2 includes all engineering 

sketches and calculations. Equipment information, including electrical requirements and 

equipment data sheets, are provided in Attachment 3. Sufficient power is currently 

available at the site for all of the necessary equipment for the GAC treatment system. 
Technical specifications are provided in Attachment 4. Attachment 5 presents 

instrumentation information. Operation and maintenance information is provided in 

Attachment 6.



OPERATION3.0

3.1 Equipment Description

3.2 Normal Operation
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When operation of the backup GAC system is required, groundwater will be pumped 

from the collector wells through an 8-in header and will be distributed to all operating 

carbon adsorber trains. Flow into each pair of carbon adsorbers will be measured (FIQ-

1 through FIQ-4) and totalized.

From the influent header, groundwater will enter the valve manifold of each dual-module 
unit. The valves on this manifold will be manually manipulated so that the influent passes 

through the lead (primary adsorption) column and lag (polishing) column in series. Flow

This section provides operating guidelines and information for monitoring and 
troubleshooting of the GAC backup treatment system. It does not present detailed 

maintenance procedures, as vendor equipment information manuals provide such 
details. The intent of this section is to summarize the basic operation and control of the 
GAC backup treatment system.

A total of four dual-module column systems (eight total columns) will comprise the GAC 

backup treatment system. These units are skid-mounted systems that are transported 

pre-assembled on a trailer and can be installed and removed from the site relatively 

easily. The current system design is based around the Calgon Carbon Corporation Dual 

Module system. (The Operating Manual for these units, prepared by Calgon Carbon 

Corporation, is presented as Attachment 6 and contains detailed equipment information 

and recommended operation and maintenance for these units. Also included in 

Attachment 6 is a complete system description for the Dual Module units furnished by 

Calgon Corporation.) Each skid-mounted unit consists of two columns designed to allow 

parallel or lead-lag (series) operation. Each column will be charged with 20,000 lbs of 

granular activated carbon. The skids are removed from the trailers by crane and then 

dropped in place onto supports. Each column is provided with process piping to allow 

backflush of fresh carbon after the completion of a carbon changeout. This backflush 

will remove carbon fines, other accumulated solids and air.



3.3 Alternate Operation

3.4 Operation During Carbon Transfer
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exiting the lag column will re-enter the valve manifold and then be directed to the effluent 
header for ultimate discharge at the Mississippi River.

A portion of the treated effluent will be routed to the Backflush Supply Tank (T-1) for use 

during carbon transfer. This tank is 14 ft diameter by 12 ft high, with a working water 
depth of 10 ft - 6 in. The level in the tank will be kept constant by a float-activated level 

control valve (LCV-1). The working capacity of the tank is approximately 12,000 gallons, 
which will provide enough water to complete one full transfer operation during carbon 

changeout.

Vendor-supplied trailers will be used as necessary for direct slurry transfer of spent 

carbon from the adsorbers into the trailers and direct slurry transfer of fresh activated 

carbon from the trailers into the adsorbers. Utility connections have been included in the 

design to provide the air and water needed for carbon transfer. Upon trailer arrival, the 

adsorber scheduled for carbon replacement will be manually taken off-line. Compressed 

air, supplied by compressor C-1, will be used to pressurize the adsorber to 25 to 30 psig 

before initiating transfer of the spent carbon from the adsorber to the trailer. Spray water 

will be added to the top of the column through a 2-in spray nozzle to knock down any 

carbon attached to the sides of the vessel and ensure that all of the spent carbon is 

expelled from the column. Treated effluent will be used for spray water and supplied to 

the column by pump P-2. The transfer of spent carbon from the vessel to the trailers will 

take 20 to 30 minutes. Once the spent carbon transfer is complete, the transfer water 

will be drained from the trailer through pump P-3 and returned to the influent header.

The expected mode of operation of each dual-module system is lead-lag. However, the 

skid-mounted units described herein can be operated in parallel based on required level 

of treatment. Parallel operation can be initiated by manually manipulating the valves on 

the vendor supplied valve manifold so that the influent to the system is equally 

distributed to both units.



3.5 Startup/Shutdown

3.6 Routine Monitoring
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Because carbon treatment is anticipated to occur on an intermittent basis, the piping 

system for the backup GAC system has been designed as a diversion for the line 

transferring groundwater to ABRTF. When the American Bottoms Regional Treatment 

Facility directs Solutia to reduce or cease the discharge of extracted groundwater, the 

valve on the influent header of the carbon treatment system will be opened and the valve 
on the effluent header closed; thus, all extracted groundwater will be carbon treated and 

discharged to the Mississippi River. When carbon treatment is not required, the 

groundwater will flow directly to ABRTF. If the carbon adsorbers are left on-site while 

not in use, the units should remain filled with water to prevent air entrainment in the 

GAC. However, during the winter months, if the carbon columns need to stay on-site 

and empty of water, the carbon will need to be soaked with clean water to purge the air 

before the units are put back in service. When the units are removed from the site, the 

vessels and process piping will be emptied.

Field instrumentation for the carbon treatment system includes online measurements of 

flow to each pair of adsorbers and pressure measurements throughout the valve 

manifold of each dual-module unit. Operators will take daily measurements for total 
flow, temperature, pH, COD, and TOC of the groundwater. Analysis for TOC must be 

expedited to identify a breakthrough condition as quickly as possible. Breakthrough

The vendor-supplied trailer will also deliver fresh activated carbon to the site. The trailer 
will be pressurized and the fresh carbon slurry transferred to the empty adsorber. The 

total time required for carbon exchange (pressurizing the trailer, removing spent carbon, 
flushing the carbon vessel, transferring fresh carbon to the vessels, etc.) is 4 to 6 hours. 

Once filled with fresh activated carbon, the adsorber must be backflushed at a rate of 

225 gpm to remove fines. A manual switch will activate and deactivate the backflush 
pump (P-1) to supply the needed flush. Backflush return water will be routed to the 8-in 

effluent line. The carbon should arrive at the site pre-wetted. The water used for 

transfer should remain in the carbon columns for about 8 hours after transfer is complete 

to thoroughly soak the carbon and purge any air entrained in the carbon.



3.7 Potential Operating Problems and Corrective Actions

*

1. 1.

2. 2.

3. 3.

4. 4. Check valve sequence.

Leaking flange. 1. Loose bolts. 1. Tighten bolts.

1. Broken rupture disk. 1.

Carbon in the effluent. 1. 1.

1. 1.

1.1.

2. 2.
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2.
3.

Premature breakthrough of 
organics in the effluent.

2.
3.

Test feed for suspended solids. Install 
influent filter. Backflush the adsorber.

Check for carbon in the effluent to 
confirm. Determine which adsorber is 
causing the problem, then remove 
carbon and make repairs. 
Wait until contaminant flushes out. 
Review transfer procedures.

Repair/replace valve.
Replace carbon.

High feed pump 
pressure. 
High suspended solids 
loading or carbon fines 
around the nozzles. 
Improper valve settings.

Leaking valve.
Mass transfer zone has 
extended into effluent. 
Influent concentration 
change.
Air in the influent 
stream. 

Confirm by analyzing effluent 
sample(s) before changing carbon. 
Open vent valve and fill bed upflow 
with water as required.

Sudden high contaminant 
concentration in effluent.

Internal mechanical (i.e. 
underdrain) failure.

Carbon heel from 
improper transfer.

Check the following conditions before 
replacing disk: 1) Check downstream 
valving to make sure that the system 
is not plugged off. 2) Check feed 
pump pressure to make sure it is not 
too high. 3) Check process valve 
sequence. 4) Check that excessive 
pressure build-up did not occur in 
closed vessels during extended 
shutdowns. Once the potential source 
of overpressurization is removed, 
replace rupture disk.

CORRECTIVE ACTION
Open vent valve or carbon inlet valve 
to release pressure. Add water upflow 
to fill vessel. Establish constant 
fonward flow, then close valve. 
Throttle feed pump.

The following table lists potential problems, probable causes, and corrective actions 

related to the carbon treatment system. Troubleshooting problems with specific pieces 

of equipment or instruments is discussed in the vendor-supplied manuals.

PROBLEM
High pressure drop across 
adsorber.

Excessive flow out vent
line.

times will be estimated using on the influent flow and TOC loading based on the 
adsorptive capacity of the GAC estimated during the pump demonstration test.

PROBABLE CAUSE
Bed not flooded or is air 
bound.



PROBLEM
3. 3.

4. 4.

5. 5.

1. Insufficient rinse water. 1. Provide additional rinse water flow.

2. Mechanical failure. 2.

3. 3.

3.8 Safety Plan

the oxygen content of an isolated space.

Preliminary indications of this research are;

1. The phenomenon occurs with all types of wet activated carbon.

2.

3.
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Incorrect valve 
sequence.

Check operation of valves in influent 
and effluent lines.
Sequence the flow through the system 
properly.

Foreign material on the 
carbon.

Check vessel internal parts and make 
repairs.
Rinse vessel to remove carbon.

There is some indication of a limit to the carbon's capacity for 
oxygen, but until more is known, it would be prudent to assume that 
all carbons (fresh, used, reactivated) will also exhibit this 
characteristic. Similarly, although these tests were run with water, it 
should be assumed that the phenomenon will occur in other liquid 
and vapor systems.

The rate of oxygen uptake naturally varies with the degree of 
exposure of the wet carbon to the air. Thus, it is relatively rapid in a 
drained bed.

CORRECTIVE ACTION
Change carbon.

PROBABLE CAUSE
Background TOC or 
colloids present. 
Leaking valves.

All confined spaces, including those containing activated carbon, should be presumed to be 

hazardous. Appropriate safety measures should always be taken before entering, as well

Carbon heel in empty 
vessel.

Based on the properties of wet activated carbon, a confined space entry procedure should 

be established for any facility using carbon in confined vessels.

Site safety requirements should be adhered to at all times. Safety hazards associated 

with carbon treatment include low oxygen content of vessels containing wet, drained 

activated carbon. Studies have shown that low oxygen content exists in vessels 
containing wet drained GAC. The laboratory experiments conducted since that time also 

have revealed that commercial activated carbons in a wet or moist condition will lower



3.9 Ozonation Operation
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If the Contingency Plan is implemented for a significant period of time and Solatia elects 

to install ozonation treatment, the ozonation system operation details will be provided by 

the selected ozone system supplier. In general, the system operator will inspect the 

process daily and adhere to the operating requirements provided by the suppliers to 

ensure effective and safe operations.

as when workers are in a confined space. OSHA regulations applicable to respiratory 
protection in oxygen deficient atmospheres should be strictly adhered to.



PARAMETER UNITS COMMENTSVALUE

DESIGN BASIS

Average Flow Following Barrier Wall Installation

Based on May 2003 Pump TestTSS

TOC

ACTIVATED CARBON SYSTEM

gpm/ft" 3

Total Carbon Area Required

ft"

Systems 3Dual

Dual Systems 4

gpm/ft" 2.5

ADVENT 02691\Groundwater Treatment Contingency Plan.doc 1 3 28-Jul-03

f

Activated Carbon System
Hydraulic Loading Rate

Influent
Maximum Hydraulic Capacity

ft 
ft 
ft"

6
200
167

Based on May 2003 Pump Test 
Used for Design

Average conditions

Based on average flow 
Based on maximum hydraulic 

capacity

Based on maximum hydraulic 
capacity 

Based on average flow

Based on carbon changeout 
frequency

8
10

78.5
628
2.5
2.1

314
236
4.2

gpm/ft" 
ft"

ft" 
ft" 

gpm/ft"

gpm 
mgd 
gpm 
mgd 
mg/L
Ib/d 

mg/L
Ib/d
Ib/d

Design basis average flow 
conditions

Peak acceptable rate. 
Based on average flow 

Based on maximum hydraulic 
capacity

Columns
Carbon Bed Height 
Column Diameter (Each) 
Surface Area Per Column 
Carbon Bed Volume
Number of Columns Required 
Number of Columns Required

1,000
1.44
600
0.86

13
156
142 

1,704 
1,022

Number
Required
Number 
Provided
Lead Surface Area Provided
Lead Surface Area, Operating 
Hydraulic Loading. Operating

TABLE 1. ACTIVATED CARBON BACKUP TREATMENT OF GROUNDWATER 
PROCESS DESIGN 
SOLUTIA KRUMMRICH, SAUGET, ILLINOIS



PARAMETER UNITS VALUE COMMENTS

Based on 50% Breakthrough0.10

During May 2003 Pump Test

ton/d 7.3
Columns 1.0per

Power

hp 5

ADVENT 02691\Groundwater Treatment Contingency Plan.doc 14 28-JUI-03

16
192
115

Carbon Demand
Carbon Capacity

Backflush Pumps
Backflush rate

g TOC/g 
carbon

Based on May 2003 Pump Test 
Maximum flow 
Average flow

20,000
60,000
80,000
160,000

Projected Effluent
TOC Concentration
TOC Mass

mg/L
Ib/d
Ib/d

ACTIVATED CARBON SYSTEM (continued) 
lb 
lb 
lb 
lb

ft 
hp 
hp

Maximum Hydraulic Flow
Carbon Usage
Number of 
Changeout 
Carbon per Changeout
Run Time Between Changeouts 
Changeouts per Year 
Carbon Usage per Year

Average Flow
Carbon Usage 
Carbon per Changeout
Run Time Between Changeouts 
Changeouts per Year 
Carbon Usage per Year

Carbon in a Column
Lead Carbon Charge Operating 
Lead Carbon Charge, Total 
Total Carbon Charge

10
1.36
268

2,680

TABLE 1. ACTIVATED CARBON BACKUP TREATMENT OF GROUNDWATER 
PROCESS DESIGN 
SOLUTIA KRUMMRICH, SAUGET, ILLINOIS

ton/changeout 
days 

change/yr 
ton/yr

4.4
10

2.27
161

1,610

Number of Pumps Operating 
Number of Pumps Provided 
Type of Pump 
Total Design Head
Horsepower

Total Operating 
Requirements 
Total Connected Load

ton/d 
ton/changeout 

days 
change/yr 

ton/yr

225
3
1
1

Centrifugal
15
3
5

gpm 
gpm/ft^



PARAMETER UNITS VALUE COMMENTS

CARBON TRANSFER

gpm

Includes uninstalled spare

Power

hp 10

gpm

Includes uninstalled spare

Power

hp 5

BACKFLUSH STORAGE

Total requirement.gal

lO.SftSWD

ADVENT 02691\Groundwater Treatment Contingency Plan,doc 15 28-JUI-03

scfm
psig
hp

Compressor
Air Supplied
Discharge Pressure
Horsepower

ft 
ft

100
30
15

Carbon Trailer Transfer Pump 
Transfer rate
Number of Pumps Operating 
Number of Pumps Provided 
Type of Pump
Total Design Head
Horsepower

Total Operating 
Requirements
Total Connected Load

Total Storage
Capacity
Number of Tanks Provided
Tank Height 
Tank Diameter

ft 
hp 
hp

ft 
hp 
hp

12,000
1

12
14

TABLE 1. ACTIVATED CARBON BACKUP TREATMENT OF GROUNDWATER 
PROCESS DESIGN 
SOLUTIA KRUMMRICH, SAUGET, ILLINOIS

Carbon Spray Water Pump
T ransfer rate
Number of Pumps Operating 
Number of Pumps Provided
Type of Pump
Total Design Head
Horsepower

Total Operating 
Requirements
Total Connected Load

100
1
2

Centrifugal
150
2
5

100
1
2

Centrifugal
150
9
10



PARAMETER UNITS VALUE COMMENTS

OZONATION DESIGN BASIS

Average Flow

TSS

TOC

COD

OZONATION SYSTEM

lb OaZlb COD 3

lb Os/dayOzone Required

% 15

GAC DESIGN BASIS

Average Flow

0.86mgd

ADVENT 02691\Groundwater Treatment Contingency Plan,doc 16 28-JUI-03

0.86
13

Influent
Maximum Hydraulic Capacity

Influent
Maximum Hydraulic Capacity

TOC Concentration
TOC Mass

mgd
mg/L

18,014
10,809

156
142

Ib/d
Ib/d

6,005
3,603

1,000
1.44
600

Projected Effluent
TOC Removal

Following Barrier Wall 
Installation

Following Barrier Wall
Installation

Maximum flow
Average Flow

Ib/d
Ib/d 

mg/L

mg/L
Ib/d
Ib/d

TABLE 2. ACTIVATED CARBON BACKUP TREATMENT OF GROUNDWATER 
WITH OZONE PRETREATMENT PROCESS DESIGN 
SOLUTIA KRUMMRICH, SAUGET, ILLINOIS

ib/d 
mg/L

gpm 
mgd 
gpm

gpm
mgd 
gpm

Based on May 2003 Pump 
Test

Maximum Conditions
Average Conditions

Based on May 2003 Pump 
Test

121
1,450
870

1,704
1,022
500

1,000
1.44
600

Ozone Requirements
Dosage

Based on May 2003 Pump 
Test

Maximum Conditions
Based on May 2003 Pump 

Test
Maximum Conditions
Average Conditions

Based on May 2003 Pump 
Test 

Maximum Conditions
Average Conditions



PARAMETER UNITS VALUE COMMENTS

mg/L 13

TOC

ACTIVATED CARBON SYSTEM

gpm/ft^ 3

Total Carbon Area Required

gpm/ft^ 2.5

ADVENT 02691\Groundwater Treatment Contingency Plan,doc 17 28-Jul-03

156
121

gpm/ft^
te

Activated Carbon System
Hydraulic Loading Rate

Number Dual Systems Required 
Number Dual Systems Provided

ft*

gpm/ft^

Ib/d
Ib/d

314
236
4.2

3
4 Based on carbon 

changeout frequency

lb
lb 
lb 
lb

20,000
60,000
80,000
160,000

8
10

78.5
628
2.5
2.1

6
200
167

Columns
Carbon Bed Height 
Column Diameter (Each) 
Surface Area Per Column 
Carbon Bed Volume
Number of Columns Required 
Number of Columns Required

Lead Surface Area Provided
Lead Surface Area, Operating 
Hydraulic Loading. Operating Based on maximum 

hydraulic capacity
Based on average flow

Carbon in a Column
Lead Carbon Charge Operating 
Lead Carbon Charge, Total 
Total Carbon Charge

TABLE 2. ACTIVATED CARBON BACKUP TREATMENT OF GROUNDWATER 
WITH OZONE PRETREATMENT PROCESS DESIGN 
SOLUTIA KRUMMRICH, SAUGET, ILLINOIS

ft
ft 
ff
ft’

Ib/d 
mg/L

Based on average flow 
Based on maximum 
hydraulic capacity

Design basis average flow 
conditions 

Peak acceptable rate. 
Based on average flow 

Based on maximum 
hydraulic capacity

1,448
869

Based on May 2003 Pump 
Test

Used for Design 
Average conditions

Based on May 2003 Pump 
Test

GAC DESIGN BASIS (continued)
TSS



PARAMETER UNITS VALUE COMMENTS

mg/L 16

TOC Mass

g TOC/g carbon 0.10

ton/d 6.1

CARBON TRANSFER

gpm

ADVENT 02691\Groundwater Treatment Contingency Plan.doc 18 28-JUI-03

192
115

Backflush Pumps
Backflush rate

Number of Pumps Operating
Number of Pumps Provided
Type of Pump
Total Design Head
Horsepower

Total Operating Power Requirements
Total Connected Load

Ib/d
Ib/d

100
1

1.0
10

1.64
223

2,230

Carbon Spray Water Pump
Transfer rate
Number of Pumps Operating

Carbon Demand
Carbon Capacity

Average Flow
Carbon Usage
Carbon per Changeout
Run Time Between Changeouts 
Changeouts per Year 
Carbon Usage per Year

Maximum Hydraulic Flow
Carbon Usage
Number of Columns per Changeout
Carbon per Changeout 
Run Time Between Changeouts 
Changeouts per Year
Carbon Usage per Year

ft 
hp 
hp 
hp

TABLE 2. ACTIVATED CARBON BACKUP TREATMENT OF GROUNDWATER 
WITH OZONE PRETREATMENT PROCESS DESIGN 
SOLUTIA KRUMMRICH, SAUGET, ILLINOIS

gpm 
gpm/ft^

Based on 50% 
Breakthrough

During May 2003 Pump 
Test

3.7
10

2.73
134

1,340

ton/changeout
days 

change/yr 
ton/yr

Based on May 2003 Pump 
Test

Maximum flow
Average flow

ACTIVATED CARBON SYSTEM (continued)
Projected Effluent

TOC Concentration

225
3
1
1

Centrifugal
15
3
5
5

ton/d 
ton/changeout 

days 
change/yr 

ton/yr



PARAMETER UNITS VALUE COMMENTS

Includes uninstalled spare

gpm

Includes uninstalled spare

BACKFLUSH STORAGE

Total requirement.gal

10.5ftSWD

\
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Compressor
Air Supplied 
Discharge Pressure
Horsepower

Total Storage
Capacity
Number of Tanks Provided 
Tank Height 
Tank Diameter

scfm 
psig
hp

ft
ft

100
30
15

Carbon Trailer Transfer Pump
Transfer rate
Number of Pumps Operating 
Number of Pumps Provided 
Type of Pump
Total Design Head
Horsepower

Total Operating Power Requirements 
Total Connected Load

TABLE 2. ACTIVATED CARBON BACKUP TREATMENT OF GROUNDWATER 
WITH OZONE PRETREATMENT PROCESS DESIGN 
SOLUTIA KRUMMRICH, SAUGET, ILLINOIS

ft
hp
hp
hp

ft 
hp 
hp 
hp

CARBON TRANSFER (continued)
Number of Pumps Provided 
Type of Pump
Total Design Head
Horsepower

Total Operating Power Requirements 
Total Connected Load

12,000
1

12
14

2
Centrifugal

150
9
10
10

100
1
2

Centrifugal
150
2
5
5



1

DURATION'^'UTILITY SOURCE FLOW PRESSURE

Carbon transfer air (column) Carbon Transfer Compressor, C1 40 ACFM 100 psig

Carbon transfer air (trailer) Carbon Compressor, Cl 40 ACFM 100 psig

Carbon backflush water Backflush TankT-1 400 gpm 5 min 55’ TDH

Carbon spray water Backflush Tank T-1 100 gpm 5 min 60 psig

Carbon transfer water Backwash Tank T-1 100 gpm 30 min 30 psig

20 28-JUI-03ADVENT 02691\Groundwater Treatment Contingency Plan doc

Notes:
1. All utilities will be provided from the compressor and the effluent water at the site.
2. Carbon will be dewatered following transfer, prior to transport.
3. Durations listed are for one 20,000 lb transfer.

TABLE 3. GAC TREATMENT SYSTEM TRANSFER AIR AND WATER REQUIREMENTS 
SOLUTIA KRUMMRICH, SAUGET, ILLINOIS



PARAMETER UNITS AVERAGE MINIMUM MAXIMUM
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mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L

130
10.3
16
2.6
126
446

180
14.9
22.6
36.2
162
600

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L

TABLE 4. GROUNDWATER CHARACTERIZATION SUMMARY 
MAY 2003 PUMP DEMONSTRATION TEST 
SOLUTIA KRUMMRICH, SAUGET, ILLINOIS

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L

<20
<100 
<200
<200
300
<200
<20
<20
2300 
<20
<20
20

<200

<20 
<100 
<200
<200
500
<200
<20
<20
3900
<20
<20
63 
<200

141.5
13.1
19
13
138
496.7

<0.01
<0.2 
<0.01
0.52 

<0.004
280 

<0.005 
<0.01
<0.01
0.035
20

<0.0002
15
65
2.9
150
<0.04 
<0.005
<0.02
<0.01 
<0.01
<0.01
0.064

<0.01
<0.2
<0.01
0.4805 
<0.004
268 

<0.005
<0.01
<0.01

0.02125
18.9

<0.0002
14.6
63
2.8
124
<0.04 
<0.005 
<0.02
<0.01
<0.01
<0.01
0.048

<20
<100 
<200
<200
447
<200
<20
<20
3185
<20
<20
31 

<200

<0.01
<0.2
<0.01
0.4 

<0.004
260 

<0.005 
<0.01
<0.01
0.02
17 

<0.0002
14
61
2.6
120

<0.04 
<0.005 
<0.02
<0.01 
<0.01
<0.01
0.041

Miscellaneous
Total Organic Carbon
Ammonia
TKN 
TSS
BOD
COD____________________
Metals
Silver
Aluminum
Arsenic
Barium
Beryllium
Calcium
Cadmium
Cobalt
Chromium
Copper
Iron
Mercury
Potassium
Magnesium
Manganese
Sodium
Nickel
Lead
Antimony
Selenium 
Thallium
Vanadium
Zinc____________________
Volatiles
1.1- Dichloroethene
1.2- Dichloroethene (total)
2-Butanone (MEK)
2-Hexanone
Benzene
4-Methyl-2-pentanone (MIBK)
Bromoform
Carbon tetrachloride 
Chlorobenzene 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene
Chloroethane
2-Chloroethylvinyl ether



PARAMETER UNITS AVERAGE MINIMUM MAXIMUM
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10
<10
<10

<50 
<50 
<10
<10
<50

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L

TABLE 4. GROUNDWATER CHARACTERIZATION SUMMARY 
MAY 2003 PUMP DEMONSTRATION TEST 
SOLUTIA KRUMMRICH, SAUGET, ILLINOIS

303
<113 
<113

500
<250 
<250

<563 
<563 
<113 
<113 
<563

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L

<20 
<20
<20
330
100
<100 
<20
1200
<20 
<20
<20
36

6700 
<20
<20 
<20 
<20 
<20
<20
32
39
620

ug/L 
ug/L 
ug/L 
ug/L 
ug/L

<20 
<20
<20
36
90 

<100
<20
977 
<20 
<20
<20
28

4285 
<20
<20 
<20 
<20 
<20 
<20
22
32
505

<20 
<20 
<20
20
66 

<100 
<20
720 
<20 
<20
<20
20

3000 
<20
<20 
<20 
<20 
<20
<20
20
22
370

50
16
<10
<10
10
<10
50
<10
<10
50
20
<10
10

ug/L
ug/L 
ug/L

Chloroform
1.1- Dichloroethane
1.2- Dichloroethane
1.2- Dichloropropane
Ethylbenzene
Methylene chloride (Dichloromethane)
1.1.2.2- Tetrachloroethane
Toluene
trans-1,2-Dichloroethene
1.1.1- Trichloroethane
1.1.2- Trichloroethane
Vinyl chloride
Acetone
Bromodichloromethane
Bromomethane (Methyl bromide)
Chloromethane
Carbon disulfide
Dibromochloromethane
Styrene
Tetrachloroethene
Trichloroethene
Xylenes, Total
Semi-Volatiles
2-Chlorophenol
Acenaphthene
2,2'-Oxybis(1-Chloropropane) (bis-2-
chloroisopropyl ether)
2-Nitroaniline
2-Chloroaniline
2-Methylnaphthalene
2- Methylphenol (o-Cresol)
2.4- Dichlorophenol
Acenaphthylene
3- Nitroaniline
2.4- Dimethylphenol
Anthracene
4,6-Dinitro-2-methylphenol
4- Chloroaniline
4-Chloro-3-methylphenol
3- Methylphenol/4-Methylphenol (m&p-
Cresol)
4- Nitroaniline
2.4- Dinitrophenol
2-Nitrophenol
Benzo(a)pyrene
4-Nitrophenol

563
23863
<113 
<113
241 
<113
563 
<113 
<113
563
14326 
<113
348

<1200
<1200
<250
<250 
<1200

1200
32000 
<250 
<250
300 
<250
1200
<250 
<250 
1200
21000
<250
540



PARAMETER UNITS AVERAGE MINIMUM MAXIMUM
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TABLE 4. GROUNDWATER CHARACTERIZATION SUMMARY 
MAY 2003 PUMP DEMONSTRATION TEST 
SOLUTIA KRUMMRICH, SAUGET, ILLINOIS

Aniline
Benzo(a)anthracene
Benzo(b)fluoranthene
Diethylphthalate
Pyridine
2.4.5- Trichlorophenol
Benzo(g,h,i)perylene
Pentachlorophenol
Phenol
bis{2-Chloroethoxy)methane
2.4.6- T richlorophenol 
bis(2-Chloroethyl)ether 
bis(2-Ethylhexyl)phthalate
4-Bromophenylphenyl ether
Butylbenzylphthalate
2-Chloronaphthalene
4-Chlorophenylphenyl ether
Chrysene
Dibenzo(a,h)anthracene
1.2- Dichlorobenzene
1.3- Dichlorobenzene
1.4- Dichlorobenzene
3,3'-Dichlorobenzidine
Dimethylphthalate
Di-n-butylphthalate
2.4- Dinitrotoluene
2.6- Dinitrotoluene
Di-n-octylphthalate
1,2-Diphenylhydrazine
Fluoranthene
Fluorene
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene
Hexachloroethane
INAeno(1,2,3-cd)pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitrosodimethylamine
N-Nitrosodiphenylamine
Phenanthrene
Pyrene
1.2.4- Trichlorobenzene
Benzo(k)fluoranthene

3000 
<10
<10 
<10 
<50 
<10 
<10
<50
10

<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10
10 

<10
10

<20 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10
10

<10 
<10 
<10 
<10 
<10 
<10
<10

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L

24474 
<113 
<113 
<113 
<563 
<113 
<113 
<563 
4103 
<113 
<117 
<188 
<113 
<113 
<113 
<113 
<113 
<113 
<113
468 
<113 
392 

<226 
<113 
<113 
<113 
<113 
<113 
<113 
<113 
<113 
<113 
<113 
<113 
<113 
<113 
<113
632 

<113 
<113 
<113 
<113 
<113 
<113 
<113

35000 
<250 
<250 
<250 
<1200 
<250 
<250 
<1200
6500 
<250 
<250 
<1600 
<250 
<250 
<250 
<250 
<250 
<250 
<250
620 
<250
510, 
<500’ 
<250 
<250 
<250 
<250 
<250 
<250 
<250 
<250 
<250 
<250 
<250 
<250 
<250 
<250 
1500 
<250 
<250 
<250 
<250 
<250 
<250 
<250



PARAMETER UNITS MAXIMUMAVERAGE MINIMUM
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0.5
0.5
55

TABLE 4. GROUNDWATER CHARACTERIZATION SUMMARY 
MAY 2003 PUMP DEMONSTRATION TEST 
SOLUTIA KRUMMRICH, SAUGET, ILLINOIS

0.5
0.5
67
4.6

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L

50
<10 
<10
<10
<10
<10
10
10
10
200
10
10
80

1
1
84
4.7
3.3 
<240 
<2.4
ND 
<240 
<240

<0.5
0.1
<0.3 
<0.2
0.1
<0.5 
<0.3 
<0.2 
<0.2
0.1
<1 
<1 
<1 
<1 
<1 
<1
<1

<0.5 
0.13 
<0.3 
<0.2
0.14 
<0.5 
<0.3 
<0.2
<0.2
0.13 
<1
<1 
<2 
<1 
<1 
<1 
<1

<0.5 
0.62 
<0.3 
<0.2
0.32 
<0.5, 
<0.3 
<0.2 
<0.2
0.75 
<1 
<1 
<2 
<1 
<1 
<1 
<1

2.8
<126
<1.3
ND
<126 
<126

4.4
2.1
<120
<1.2
ND
<120
<120

1200 
<250 
<250 
<250 
<250 
<250 
25000
37000
5000 

100000
7100
7600
40000

747 
<113 
<113 
<113 
<113 
<113
16036 
18751
1881
37020
3631
4666
14808

Benzoic acid
Benzyl alcohol
Carbazole
Dibenzofuran
Dinoseb
N-Nitroso-di-n-propylamine
2- Nitrochlorobenzene
3- Chloroaniline
3- Nitrochlorobenzene
4- Chloro-2,6-Dinitrophenol
4-Chlorophenol
4-Nitrochlorobenzene
Benzidine
Herbicides
2.4.5- TP (Silvex)
2.4- DB
2.4- D
2.4.5- T
Pentachlorophenol
Dalapon
Dicamba
Dichloroprop
MCPA[(4-chloro-2-methylphenoxy)-acetic acid]
MCPP[2-(4-chloro-2-methylphenoxy)-propanoic
acid]_________________
PCBs_________________________________
Decachlorobiphenyl
Dichlorobiphenyl
Heptachlorobiphenyl
Hexachlorobiphenyl
Monochlorobiphenyl
Nonachlorobiphenyl
Octachlorobiphenyl
Pentachlorobiphenyl
T etrachlorobiphenyl
Trichlorobiphenyl
Aroclor-1242
Aroclor-1254
Aroclor-1221
Aroclor-1232
Aroclor-1248
Aroclor-1260
Aroclor-1016



PARAMETER UNITS AVERAGE MINIMUM MAXIMUM
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NA
1428
NA
962
NA
NA
NA 
1567
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA 
300
NA
28
NA
NA
NA 
1200
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

TABLE 4. GROUNDWATER CHARACTERIZATION SUMMARY 
MAY 2003 PUMP DEMONSTRATION TEST 
SOLUTIA KRUMMRICH, SAUGET, ILLINOIS

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L

Pesticides
Aldrin 
alpha-BHC 
beta-BHC 
gamma-BHC (LiNAane) 
delta-BHC
Chlordane (technical) 
4,4'-DDT
ENAosulfan I
ENAosulfan II 
4,4'-DDE 
4,4’-DDD
Dieldrin
ENAosulfan sulfate
ENArin
ENArin aldehyde 
Heptachlor
Heptachlor epoxide 
Toxaphene 
alpha-Chlordane
ENArin ketone 
gamma-Chlordane 
Methoxychlor 
Dioxins
2.3.7.8- TCDD 
Total TCDD
1.2.3.7.8- PeCDD
Total PeCDD
1.2.3.4.7.8- HxCDD
1.2.3.6.7.8- HxCDD
1.2.3.7.8.9- HxCDD
Total HxCDD
1.2.3.4.6.7.8- HpCDD
Total HpCDD 
OCDD
2.3.7.8- TCDF
Total TCDF
1.2.3.7.8- PeCDF
2.3.4.7.8- PeCDF
Total PeCDF
1.2.3.4.7.8- HxCDF
1.2.3.6.7.8- HxCDF
2.3.4.6.7.8- HxCDF
1.2.3.7.8.9- HxCDF
Total HxCDF

<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.5 
<0.1 

<0.05 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

<0.05 
<0.05

<5 
<0.05 
<0.1

<0.05 
<0.5

NA
3700
NA

2000
NA
NA
NA

1800
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.5 
<0.1 

<0.05 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

<0.05 
<0.05

<5 
<0.05 
<0.1

<0.05 
<0.5

<0.03 
<0.03 
<0.03 
<0.03 
<0.03 
<0.3 
<0.1 

<0.03 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

<0.03 
<0.03

<3 
<0.03 
<0.1
<0.03 
<0.3
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TABLE 4. GROUNDWATER CHARACTERIZATION SUMMARY 
MAY 2003 PUMP DEMONSTRATION TEST 
SOLUTIA KRUMMRICH, SAUGET, ILLINOIS

NA
NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA

ug/L 
ug/L 
ug/L 
ug/L

1.2.3.4.6.7.8- HpCDF
1.2.3.4.7.8.9- HpCDF
Total HpCDF
OCDF___________
Notes:
(a) If Average, Minimum, and Maximum are the same then there were no detections beyond the MDL.
(b) If there are "<" before each number, then there were no detections above the MDL but the detection limits 

were different on some samples.
(c) Parameters in BOLD are constituents that were detected at >1 ppb.



RESULT**”PARAMETER UNITS

Miscellaneous

Metals

ADVENT 02691 \Groundwater Treatment Contingency Plan.doc 27 28-JUI-03

9.4
9.0
30

mg/L
mg/L 
mg/L

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

TABLE 5. EFFLUENT QUALITY ACHIEVED*”
MAY 2003 PUMP DEMONSTRATION TEST 
SOLUTIA KRUMMRICH, SAUGET, ILLINOIS

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L

ND
ND
ND

0.376
ND
ND 
ND 
ND
ND
ND 
18
ND 
ND 
ND 
2.9
ND
ND
ND
ND
ND
ND
ND 

0.04

Silver
Aluminum
Arsenic
Barium
Beryllium
Calcium
Cadmium
Cobalt
Chromium
Copper
Iron
Mercury
Potassium
Magnesium
Manganese
Sodium
Nickel
Lead
Antimony
Selenium
Thallium
Vanadium 
Zinc
Volatiles
1.1- Dichloroethene
1.2- Dichloroethene (total)
2-Butanone (MEK)
Benzene
4-Methyl-2-pentanone (MIBK)
Acrolein
Acrylonitrile
Bromoform
Carbon tetrachloride
Chlorobenzene

TKN
Ammonia 
BOD
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ND
ND 
ND 
ND
ND 
ND
ND
ND
ND 
ND 
2.9
ND 
0.42 
ND
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND
ND 
ND

ND
ND 
ND
ND
1
ND 
ND
ND
ND
ND
ND
ND
ND
ND

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L

TABLE 5. EFFLUENT QUALITY ACHIEVED*”
MAY 2003 PUMP DEMONSTRATION TEST 
SOLUTIA KRUMMRICH, SAUGET, ILLINOIS

cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Chloroethane
2-Chloroethylvinyl ether
Chloroform
1.1- Dichloroethane
1.2- Dichloroethane
1.2- Dichloropropane
1.3- Dichloropropene (total)
Ethylbenzene
Methylene chloride (Dichloromethane)
1.1.2,2-Tetrachloroethane
Toluene
1.1.1- Trichloroethane
1.1.2- Trichloroethane
Vinyl chloride
Bromodichloromethane
Bromomethane (Methyl bromide)
Chloromethane
Carbon disulfide
Dibromochloromethane
Tetrachloroethene
Trichloroethene
m and p-Xylene
o-Xylene
Xylenes, Total
Semi-Volatiles
2-Chlorophenol
Acenaphthene
2,2'-Oxybis(1-Chloropropane) (bis-2-chloroisopropyl ether)
2-Nitroaniline
2-Chloroaniline
2- Methylphenol (o-Cresol)
2.4- Dichlorophenol
Acenaphthylene
2.4- Dimethylphenol
Anthracene
4.6-Dinitro-2-methylphenol
4-Chloroaniline
4-Chloro-3-methylphenol
3- Methylphenol/4-Methylphenol (m&p-Cresol)
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ND 
ND 
ND 
ND 
ND
5
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND
ND
ND 
ND
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND
ND 
ND

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L

4-Nitroaniline
2,4-Dinitrophenol
2-Nitrophenol
Benzo(a)pyrene
4-Nitrophenol
Aniline 
Benzo(a)anthracene
Benzo(b)fluoranthene 
Diethylphthalate
2.4.5- Trichlorophenol
Benzo(g,h,i)perylene 
Pentachlorophenol
Phenol 
bis(2-Chloroethoxy)methane
2.4.6- T richlorophenol 
bis(2-Chloroethyl)ether 
bis(2-Ethylhexyl)phthalate
4-Bromophenylphenyl ether 
Butylbenzylphthalate
2-Chloronaphthalene
4-Chlorophenylphenyl ether 
Chrysene
Dibenzo(a,h)anthracene
1.2- Dichlorobenzene
1.3- Dichlorobenzene
1.4- Dichlorobenzene
3,3'-Dichlorobenzidine
Dimethylphthalate
2.4- Dinitrotoluene
2.6- Dinitrotoluene
Di-n-octylphthalate
1,2-Diphenylhydrazine
Fluoranthene
Fluorene
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
lndeno(1.2,3-cd)pyrene 
Isophorone
Naphthalene

TABLE 5. EFFLUENT QUALITY ACHIEVED'”
MAY 2003 PUMP DEMONSTRATION TEST 
SOLUTIA KRUMMRICH, SAUGET, ILLINOIS
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Herbicides
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ug/L
ug/L
ug/L 
ug/L 
ug/L

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L

Nitrobenzene
N-Nitrosodimethylamine
N-Nitrosodiphenylamine
Phenanthrene 
Pyrene
1,2,4-Trichlorobenzene 
Benzo(k)fluoranthene 
Dinoseb
N-Nitroso-di-n-propylamine
2- Nitrochlorobenzene
3- Chloroaniline
3- Nitrochlorobenzene
4- Chloro-2,6-Dinitrophenol
4-Nitrochlorobenzene
Benzidine

Aidrin 
alpha-BHC 
beta-BHC 
gamma-BHC (Lindane) 
delta-BHC
Chlordane (technical) 
4.4'-DDT
Endosulfan I
Endosulfan II 
4,4'-DDE 
4,4'-DDD

TABLE 5. EFFLUENT QUALITY ACHIEVED'” 
MAY 2003 PUMP DEMONSTRATION TEST 
SOLUTIA KRUMMRICH, SAUGET, ILLINOIS

Aroclor-1242
Aroclor-1254 
Aroclor-1221
Aroclor-1232
Aroclor-1248
Aroclor-1260
Aroclor-1016
Pesticides

2.4.5- TP (Silvex)
2.4-D
2.4.5- T
Pentachlorophenol
Dalapon
PCBs
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(

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L

ND
ND
ND
ND
ND
ND
ND
ND

TABLE 5. EFFLUENT QUALITY ACHIEVED’”
MAY 2003 PUMP DEMONSTRATION TEST 
SOLUTIA KRUMMRICH, SAUGET, ILLINOIS

Dieldrin
Endosulfan sulfate
Endrin
Endrin aldehyde
Heptachlor
Heptachlor epoxide
Toxaphene
Methoxychlor
Notes:
(a) Based on ABRTF effluent analysis after lag column May 21,2003.
(b) ND = Non Detect
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SAFETY SWTCH, SIZE AS NOTED (AMP RAT1NG/P0LES/FUSE SIZE)

THE ADVENT GROUP. INC,oCOMBINATION MAGNETIC ACROSS-THE-UNESTARTER W/MOTOR ORCUIT PROTECTOR
2 1/4=^ NothviHfl, Tennes9««o□ TRANSFORMER *• n

MOTOR
MIN. 12-

VCONTROL PANEL (NEMA 12. UNLESS OTHER WISE NOTED) r X 16" ANCHOR BOLT (TYPICAL).-
*

A6G 1ABOVE FINISHED GROUND r POLE BASE SCHEDULE
UON UNLESS OTHERWISE NOTED --v

4- X 4- X PLATE WASHER-«r-> 
TAOk' wri nrn ta oni to*WP WEATHERPROOF DEVICE < *

DATEDATEFBO FURNISHED BY OTHERS •CONDUITr 11/19/02DRAWN APPR.

STUB UP CONDUIT AT SHOWN LOCATION CHKD.CONDUIT
SCALE: AS SHOWN 2 OF 2 SIZE: DSHEET

CP POLE MOUNTED UGHT FIXTURE FILE LOCATION: GA E~1 E-2.DWG
REV,ROUND POLE BASE DETAIL CONTRACT NO. DRAWING NO.NOT ALL SYMBOLS ON THIS LEGEND APPEAR ON THIS PROJECT

E—02 B

1201
0

LTS 
GEN
GEN

K 
AMPS P

1201
0

APPR 
BV

X 
AW>S P

Surfoc*
120

OC 
AMPS P

PHASE LOADS VA 
ABC

IhoaI

□c 
AMPS P

LIGHTING
LA

20 1
20 1

KVA
2. 4
2. 4
Z. 4

AMPS
6. 7
6. 7 
t».7

GEN
GEN

PHASE LOADS VA 
ABC

VA 
2401. e 

0. 0
0. 0

AMPS
65 1
54. 1
54. I

DEMAND
CODE

KVA
2. 4
2. 4

20 1
20 1

40 
40

1469

DEMAND
CODE

1
3
5

AMPS
20. 0 
a 0
a 0

1 
3 
5 
7 
9
11
13
15
17 
19
21 
23

Surface
460

REC 
GEN

KVA
50. 4
48. 6
49. 3

MADE
BV

WHERE THE FEEDER SYMBOL IS SHOWN WITH THE SUBSCRIPT “N” SUCH 
THE NEUTRAL CONDUCTOR SHALL BE DELETED FROM THE
CONDUCTORS SHOWN IN THE FEEDER SCHEDULE.

B
A

20 1
20 2

2
4
6

DRAWING SHOWS AN UNDERGROUND 3 PHASE SERVICE. 
SERVICE SHALL COMPLY WITH NEC ANO LOCAL CODE 
REQUIREMENTS. COORDINATE ALL SERVICE DETAILS WITH 
LOCAL UTILITY.

BOLT LAYOUT & QUANTITY AS 
REQUIRED BY MANUFACTURER.

HAINS<A)i MLO
■ ’ 1 PHASE 2 WIRE

POLE MOUNTED 
UTILITY TRANSFORMER

TACK WELDED TO BOLT 2’ 
FROM END (TYPICAL)

BUS RATING<A>. 
BUS WITHSTAND<A) I 
FAULT CURRENT<A>>

120V. QUAOPLEX RECEPTACLE - IVORY 
- SPECIAL MOUNTING HEIGHT

SCHEDULE TOTALS 
TOTAL CONNECTED 
TOTAL DEMAND 
TOTAL DESIGN

a PHASE TOTALS 
a PHASE A 
a PHASE. B 
a phase C

ENCLOSURE- NEMA 3R 
MOUNTING ■ *
VXTAGE-

2 
4 
6 
8 
10 
12 
14 
16
18
20
22
24

o

HEAT TRACE SPARE

SCHEDULE TOTALS TOTAL CONNECTED TOTAL DEMAND TOTAL DESIGN
Nov 19, 2002 16< 48* 16

SOLUTIA KRUMMRICH 
SAUGET. IL

PANEL* LA LOCATION* OUTSIDE FED FROM* BUS-HA

•REFER TO 
POLE BASE 
SCHEDULE

XMAND
CODE

2500
25X
2500
3333
3333
3333
3048
2400
2400

VA
18038. 7 
14990. 3
1499a 3

RECEPTICALS
SPARE

PANEL* MAIN LOCATION* OUTSIX FED FROM* UTILITY

CONDUIT
W.O. NEUTRAL

AS NOTED OR 
SEE SPECS

MTG. HEIGHT 
AFF TO CL 

UON

BUS TOTALS 
CONNECTED 
DEMAND 
XSIGN

BUS TOTALS 
CONNECTED 
DEMAND 
XSIGN

KVA45 046. 847. 5

AMPS57. 856. 357. 2

a PHASE TOTALS a PHASE A a PHASE B a PHASE C

ENCLOSURE* NEMA 3R MOUNTING
VXTAGE*

3333
3333
3333
1667
1667
1667
4157
4157
4157

DEMAND
CODE

Nov 19, 2002 
16* 48* 16

DATE*
TIME*

•JIL', ?

4156 
4156

(®0J

galvanized UNISTRUT PANEL STAND.
BUTTOM OF STAND SHALL BE 36" AFG. 
BRACE BACKSIDE OF PANEL WITH 
ANGLED BRACING

DATE-
TIME*

3
ph

X XVICE TYPE* Breaker
XVICE FAMILY* Bolt On

rBiria
fflin
Bill

(REFER TO ABBREVIATIONS 
FOR EXCEPTIONS)

START/STOP PUSH BUTTON MOUNTED ON UNITSTRUT (REFER TO ABBREVIATIONS 
NEXT TO MOTOR FOR EXCEPTIONS)

ELECTRICAL
PANEL SCHEDULES,

ONE-LINE RISER DIAGRAM 
AND DETAILS

BUS RATING(A>* 125
BUS WITHSTANIK A) I 125 
FAULT CURRENT<A)* 32489

X XVICE TYPE* Breaker 
XVICE FAMILY. Bolt On

NOTE:
BOND CONDUIT TO POLE WITH
GREEN GROUND WIRE. USE C.__
ING BUSHING ON CONDUIT AND 
SCREW TERMINATE WIRE TO POLE. 
BOND GROUND WIRE DIRECTLY TO 
POLE FOR PVC CONDUIT.

WHERE THE FEEDER SYMBOL IS SHOWN WITH THE SUBSCRIPT -Q- SUCH ASjlo) 
THE GROUNDING CONDUCTOR SHALL BE DELETED FROM THE
CONDUCTORS SHOWN IN THE FEEDER SCHEDULE.

BV

MAN
SOD

REFER TO GEOTECHNICAL REPORT (IF AVAILABLE) FOR SOIL CONDITIONS THAT 
MAY AFFECT THE CONSTRUCTION OF POLE FOUNDATIONS. CONTRACTOR SHALL 
INFORM THE ARCHITECT OR OWNER. PRIOR TO BIO DATE. IF DRILLING OF PIERS 
IS NOT POSSIBLE.

CONTINGENCY PLAN
PRE-FINAL DESIGN

MAINS(A>> 12SA 3 POLE MAIN WIRING* 3 PHASE 4 WIRE

5833
5833 

5833
5000 

SOX 
SOX

7/23/03
11/20/02

CSR
MN

11/19/02
11/19/02

BV

SDD

SQUARE 0 PANEL CATf MPZ 5S40F OR EQUAL 
ELECTRICAL PANEL SHALL HAVE A 5 KVA 
480/120 INTERNALLY MOUNTED TRANSFORMER.
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feet

Feet
s = ss
1.5

3
2.6

3.5
0.14

2.6
2.6
10.
2.6
2.6

I

11
2

22
0.8

20

■L.ei

4

5.110
4

25
6

1.67

20
44

0.10.8
20
4

0.13
2.6
1.4 0.03

2.6
2.6
2.6
2.6
2.6
2.6
2.6
2.6
2.6

5.7
5.7
5.7
5.7
5.7
5.7
2.6
2.6

2.6
2.6
2.6
2.6
2.6
2.6
2.6
2.6
2.6
2.6
2.6
5.7
5.7
5.7
5.7

2.6
2.6
2.6

0.5
0.5
0.5
0.5
0.5
0.5
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1

0.1
0.5
0.5
0.5
0.5
0.5

0.1
0.1
0.1
0.1
0.1

6
6
6
6
6
6
6
6
6
3
6
6
6
6
6
6
6
6
6
6
6
6
6
4 
4 
4 
4 
4
4
4
4
4
4
4
6
6
6
6
6
6
6
6
6
6
6
6
8

120
0.8
120
0.6
120

2
1
1

1
2
3
4
5
6
7
8
9 

10
11 
12
13
14
15
16
17
18
19
20 
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

0.15
0.02
0.02
0.10
0.02
0.06
0.02
0.02
0.20
1.62
0.20
0.02
0.01
0.06
0.06
0.06
0.01
0.10
0.12
0.08
0.11
0.06
0.20
0.07 
0.31
0.16
0.10
0.83 
4.00 
2.07
0.10
0.23 
0.31 
0.07 
0.51 
0.06 
0.11
0.08
0.24 
0.08
0.11 
0.08
0.02
0.06
0.02
0.20
0.10
0.03

0.1
0.1

0.1
0.1
0.1

120
0.6

2
120
0.6
120

120
0.8
120

120
0.6
120
0.6
120

1
120

100.15
100.17 
100.19
100.29
100.31
100.37
100.39 
100.41
100.61
102.23
102.44
102.46
102.47 
102.53
102.59
102.65
102.66
102.76
102.88
102.96 
103.07 
103.13
103.33
103.40 
103.71
103.86
103.97
104.80
108.80
110.87
110.97 
111.21
111.51
111.58 
112.09
112.15 
112.26
112.34
112.58 
112.66
112.77 
112.85
112.87 
112.93 
112.95
113.15 
113.25
113.29

2.6
2.6
2.6

Vel V-Hd 
fps feet

225 Inwd Projtg Entr. 
225 Gate Valve
225 Straight Pipe
225 Branch Flow Tee
225 Straight Pipe
225 90 Dgr Elbow
225 Straight Pipe
225 Gate Valve
225 Reducer
225 Increaser
225 Swing Check Valve 
225 Gate Valve
225 Straight Pipe
225 90 Dgr Elbow
225 Straight Pipe
225 90 Dgr Elbow
225 Straight Pipe
225 Branch Flow Tee
225 Straight Pipe
225 Passing Tee
225 Straight Pipe
225 90 Dgr Elbow
225 Reducer
225 Straight Pipe
225 90 Dgr Elbow
225 Straight Pipe
225 Gate Valve
225 Straight Pipe
225 Column Back Flush
225 Straight Pipe
225 Gate Valve
225 Straight Pipe
225 90 Dgr Elbow
225 Straight Pipe
225 Increaser
225 90 Dgr Elbow
225 Straight Pipe
225 Passing Tee
225 Straight Pipe
225 Passing Tee
225 Straight Pipe
225 Passing Tee
225 Straight Pipe
225 90 Dgr Elbow
225 Straight Pipe
225 Swing Check Valve 
225 Increaser
225 Branch Flow Tee

New C:
New D:

K or Fixd Lngth
Cval Loss

120
0.6
120

1
0.6

Date: 
Flow 
gpm

0.2
80
80

0.2

0.2
120

1
120 o;6
120
0.2

2
1
2

0.2

Loss HydGrad 
feet feet

225 =Starting Flow - gpm
100 =Elev @ Start - feet
120 =Default C-Value >25

6 =Default Diam - Inch
20 =Dflt Pipe Lnth- Feet

18-Nov-2002 ParaEq=
Item Description Diam 
Of Friction Loss Inch

1.62
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1

Title: BackFlush Head Loss Calculation
Item Loss and Hydraulic Gradient
140 HiGrf LoGrf PmpCorr
24 175 =Target Head Loss

15.419 =Total Head Loss
=EqivLnth{Std=def)- Feet 
' Itm
Nmb



120 14

11

4

49
50
51

0.30
0.38
0.23

6.4 0.64
6.4 0.64
6.4 0.64
6.4 0.64

8
8
8
8

8
8
8

0.6
120

0.38
0.08
0.13
0.63

113.58
113.96
114.20

114.58
114.66
114.79
115.42

6.4 0.64
6.4 0.64
6.4 0.64

52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

1000 straight Pipe
1000 90 Dgr Elbow
1000 Straight Pipe

0.2
1

1000 90 Dgr Elbow
1000 Straight Pipe
1000 Gate Valve
1000 Branch Flow Tee
1000

0.6
120
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81
82
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86
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feet
Date:

Feetgpm
= s= =:

4
0.2
0.6
0.8

11

22

20
0.8

27120
0.8

17120
0.8

20120

1.67
0.6

4120
1.5

10
30

10

120 4
0.6

1.67

120 11
0.6

4120

1
120

4
4

8.5 1.12
8.5 1.12

8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
4
4
4

4
4
4
4
4
4
8
8
8
8
8
8
8

1
2
3
4
5
6
7
8
9 

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

6.4 0.64
6.4 0.64 
6.4 0.64 
6.4 0.64 
6.4 0.64 
6.4 0.64 
6.4 0.64 
6.4 0.64 
6.4 0.64 
6.4 0.64 
6.4 0.64
6.4 0.64
4.3 0.29
4.3 0.29 
4.3 0.29 
4.3 0.29 
2.1 0.07 
2.1 0.07 
2.1 0.07
8.5 1.12 
8.5 1.12 
8.5 1.12

0.63
0.08
0.13
0.38
0.51
0.51
0.23
0.38
0.47
0.51
0.42
0.51
0.27
0.23
0.17
0.23
0.06
0.04
0.14
0.14
0.68
0.33
1.50
0.23
1.72 

30.00
1.72
0.23
0.33
0.68
0.14
1.13
0.07
0.38
0.23
0.38
0.08
0.13
0.63

100.63
100.72
100.84 
101.22
101.73
102.24
102.47
102.85 
103.32 
103.82
104.25
104.75 
105.02
105.25
105.42
105.64
105.70
105.74 
105.88 
106.02
106.70 
107.02 
108.52
108.75
110.47
140.47
142.19
142.42
142.75
143.42
143.56 
144.69
144.76
145.14 
145.37
145.75 
145.84
145.96
146.60

0.8
120
0.6
120
0.8
120

8.5 1.12
8.5 1.12
8.5 1.12
8.5 1.12
8.5 1.12
8.5 1.12
2.1 0.07
6.4 0.64
6.4 0.64
6.4 0.64
6.4 0.64
6.4 0.64
6.4 0.64

Itm
Nmb

New C:
New D:

Vel V-Hd 
fps feet

K or Fixd Lngth
Cval Loss

1000 Branch Flow Tee 
1000 Straight Pipe
1000 Gate Valve
1000 90 Dgr Elbow
1000 Passing Tee
1000 Passing Tee
1000 Straight Pipe
1000 90 Dgr Elbow
1000 Straight Pipe
1000 Passing Tee
1000 Straight Pipe
1000 Passing Tee
667 Straight Pipe
667 Passing Tee
667 Straight Pipe
667 Passing Tee
334 Straight Pipe
334 90 Dgr Elbow
334 Reducer
334 Straight Pipe
334 90 Dgr Elbow
334 Straight Pipe
334 Flow Meter
334 Gate Valve
334 Straight Pipe
334 Carbon Column
334 Straight Pipe
334 Gate Valve
334 Straight Pipe
334 90 Dgr Elbow
334 Straight Pipe
334 Increaser
334 Branch Flow Tee 

1000 90 Dgr Elbow 
1000 Straight Pipe 
1000 90 Dgr Elbow 
1000 Straight Pipe
1000 Gate Valve
1000 Branch Flow Tee 
1000

0.6
2

120

0.2
80

0.2
1

Title: System Head Loss Calculation 
Item Loss and Hydraulic Gradient
140 HiGrf LoGrf PmpCorr
24 175 =Target Head Loss

46.596 =Total Head Loss -
=EqivLnth(Std=def)- Feet 

Loss HydGrad 
feet feet

1000 =Starting Flow - gpm
100 =Elev @ Start - feet
120 =Default C-Value >25

8 =Default Diam - Inch
20 =Dflt Pipe Lnth- Feet

18-Nov-2002 ParaEq=
Flow Item Description Diam 

Of Friction Loss Inch

80
0.2

120
1
1

0.6
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PRE NARY EQUIPMENT LIST

EQUIPMENT PRESSURE HP REMARKS
NO.

s=a

02691\Lists\Equipment List.xls The ADVENT Group, Inc., 11/20/2002

CARBON TREATMENT SYSTEM 
SOLUTIA KRUMMRICH

EQUIPMENT
NAME

FLOW/
CAPACITY

NA
NA
NA
NA
NA

7.5 hp
10 hp 
10 hp 
10 hp

RECOMMENDED
MANUFACTURER

Backflush Supply Tank 
Carbon Adsorption Columns 
Carbon Adsorption Columns 
Carbon Adsorption Columns 
Carbon Adsorption Columns 
Backflush Supply Pump 
Spray Water Pump 
Trailer Dewatering Pump 
Transfer Air Compressor

12,000 gal 
350 gpm
350 gpm
350 gpm
350 gpm
225 gpm
100 gpm
100 gpm
40 acfm

Calgon Dual Module 
Calgon Dual Module 
Calgon Dual Module 
Calgon Dual Module 

Goulds 3196 
Goulds 3196 
Goulds 3196 
Atlas Copco

14* D X 12'H, Steel
35 psig operating press. 
35 psig operating press. 
35 psig operating press. 
35 psig operating press.

1.5 hp consumed
8.6 hp consumed
4.6 hp consumed 
Centrifugal type

Atm
75 psig
75 psig
75 psig
75 psig 
50' TDH 
180' TDH 
95’ TDH 
100 psig

T-1
V-1A/B
V-2A/B
V-3A/B
V-4A/B

P-1
P-2 
P-3 
C-1



23-JUI-03
B

Contingency PlanDescription:

PID DWG RLINE NUMBER LOCATION OPER. CONDITIONS PAINT

FLOWPRESS. TEMP. S.G. type REF. EVise. PRESS. TEMP. THICK.FROM TO FLOW

(psig) (in.)
PID-1N1 Carbon Diversion Vaults

75 1202 4"-CS-CF-0202 1.0 1 60 Y1.5
754" HC for V-1A/B carbon feed 120 1.0 1 603 Y1.5

35075 120 1.0 PID-14 4" HC for V-2A/B carbon feed 1 60 350 Y1.5
350 PID-14"-CS-CE-0105 8"-CS-CE-0107 75 120 1.0 1 60 3505 Y1.5

75 120 350 1.0 60 PID-16 4''-CS-CE-0106 4" HC for V-2A/B carbon effluent 8"-CS-CE-0107 1 350 Y1.5
8''-CS-CE-0107 4"-CS-CE-0203 8"-DI-GW-0209 75 120 1.0 1 601 Y1.5

25 608 3"-CS-BS-0108 6"-CS-BS-0306 120 1.0 1 ET Y1.5
400 PID-125 120 1.0 1 60 400 ET9 3"-CS-BS-0109 6"-CS-BS-0306 Y1.5

25 400 60 ET PID-110 3"-CS-BR-0110 4” HC for V-1A/B backflush return i;’0 1.0 1 400 1.5 Y
400 PID-125 120 1.0 1 60 400 ET11 3"-CS-BR-0111 4” HC for V-2A/B backflush return Y

25 400 1.0 1 60 400 ET12 8"-CS-CE-0107 120 Y
6075 120 1.0 1 N13

PID-1 B75 120 1.0 1 6014 8"-CS-GW-0114 1.5 Y
PID-275 120 1.0 1 6015 4"-CS-CF-0201 8"-CS-CF-0102 4" HC for V-3A/B carbon feed 1.5 Y
PID-2120 1.0 1 6016 4"-CS-CF-0202 4" HC for V-4A/B carbon feed 75 1.5 Y
PID-21.0 1 608"-CS-CE-0107 75 120 1.5 Y17

60 350 PID-28"-CS-CE-0107 75 120 350 1.0 1 1.5 Y18
60 400 ET PID-225 120 400 1.0 1 1.5 Y19 3"-CS-BS-0205 6"-CS-BS-0306
60 400 ET PID-225 120 400 1.0 120 3"-CS-BS-0206 6"-CS-BS-0306 1.5 Y

ET PID-2120 400 1.0 1 60 40021 25 1.5 Y
ET PID-2120 60 40022 6"-CS-BR-0112 25 400 1.0 1 1.5

60 PID-2 B75 120 1.0 123 12"-HDPE-GW-0209 Carbon Diversion Vault
60 PID-2120 1.0 1 1.524 8"-CS-CE-0107 75 Y

ET PID-3120 1 60Backflush Tank T-1 75 1.0 1.5 Y25 8"-CS-CE-0107
60 PID-3Overflow 25 120 1.0 1 1.5 Y26

ET PID-3120 1.0 1 60 1.5P-3 Suction 25 Y27
60 ET PID-3120 1.0 1 1.5 Y28 6''-CS-BS-0304 Backflush Tank T-1 P-1 Suction 25

400 ET PID-3120 1.0 60 1.56''-CS-BS-0306 400 1 Y29 6"-CS-BS-0305 25
60 400 ET120 1.0 1 1.530 6"-CS-BS-0306 25 400 Y

ET120 1.0 60 1001 1.5 Y31 6"-CS-BS-0304 803''-CS-SW-0307 100
60 PID-3120 1.0 100 1.5 Y32 80 1100
60 ET120 1.0 1.5 Y133 25

0 60250 0.00434 100
60 400120 1.0 1 B35 Backflush Tank T-1 400 PID-3

The ADVENT Group, Inc. 7/23/2003Page 1 of 102691\Lists\Line List Rev B.xis

100
40

(° F)
60

V
B

(psig)
75

(s.u.)
1.0

(°F)
120

Line List
Soiutia Krummrich 
Carbon Treatment System 
Advent Project No. 02691

INSULATION I
TRAC

75
Service Codes: GW = Grounwater, CF = Carbon Feed, CE = Carbon Effluent, BS = Backflush Supply, BR = Backflush Return, TW = Trailer Water, SW = Spray Water, CA = Compressed Air, CW = Clean Water

Issue Date:
Revision:

2"-CS-CA-0310 
4"-CS-CW-0311

3''-CS-SW-0308
3"-CS-TW-0309

3"-CS-BR-0207
3"-CS-BR-0208

4"-CS-CF-0103
4''-CS-CF-0104

P-2 Discharge_____________
P-3 Discharge
C-1 Receiver Tank
Existing 10" Underground Line

4" HC for V-3A/B backflush return 
4" HC for V-4A/B backflush return

(cP)
1

100
400

350
350

100
100

1.5
1.5

N

Y_
N

PID-2, PID-3
PID-3

PID-1, PID-2
PID-1

Backflush Tank T-1 
Backflush Tank T-1

1,000
400

4“-CS-CE-0203
4"-CS-CE-0204

6"-CS-BR-0112
8"-DI-GW-0113

12"-HDPE-GW-0101
8"-CS-CF-0102

3"-CS-BR-0208___________________
8"-HDPE-GW-0101 (Influent Valve Pit) 
8''-DI-GW-0113

100
400

350
350

30
55

PID-1, PID-2
PID-1

1,000
400

Fiberglas
Fiberglas
Fiberglas
Fiberglas
Fiberglas
Fiberglas
Fiberglas
Fiberglas
Fiberglas
Fiberglas

Fiberglas
Fiberglas
Fiberglas
Fiberglas
Fiberglas
Fiberglas
Fiberglas
Fiberglas
Fiberglas

Fiberglas
Fiberglas
Fiberglas
Fiberglas
Fiberglas
Fiberglas
Fiberglas
Fiberglas
Fiberglas
Fiberglas 
Fiberglas

8"-CS-CF-0102______________
4" HC for V-3A/B carbon effluent 
4" HC for V-4A/B carbon effluent

4" HC for V-3A/B backflush supply 
4" HC for V-4A/B backflush supply 
6"-CS-BR-0112

4" HC for V-1/VB backflush supply 
4" HC for V-2/VB backflush supply 
6"-CS-BR-0112
6"-CS-BR-0112

3" HC for carbon vessel spray water 
8''-CS-CF-0102
Transfer air stations

P-Chem Facility 
Outfall

PID-1,-2,-3
PID-3

Site R Collector Wells_________
8"-HDPE-GW-0101___________
8"-CS-CF-0102______________
8"-CS-CF-0102______________
4" HC for V-1/VB carbon effluent

3"-CS-BS-0108, 3"-CS-BS-0206
P-2 Suction

1,000
1,000
350

8''-CS-CE-0210
8"-CS-CE-0301
8"-CS-CE-0302
3"-CS-TW-0303

1,000
1,000
1,000
400

1,000
1,000
350

8"-HDPE-GW-0101 (Influent Valve Pit)
8"-CS-CF-0102

(gpm/sefm)
1,000
1,000
350

(gpm/sefm) 
1,000
1,000
350

PID-1,-2,-3
PID-1

1,000
1,000
1,000

0

P-1 Discharge 
6"-CS-BS-0305

____________________PROCESS
DESIGN CONDITIONS
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Rec.
5
5
5
5
2
2
2
2
2
2
2

Size
(in.)

4
4
4
4
3
4
4
4
4

1 V2 
2IA

Maufacturer
Model

Royalflex 1196 
Royalflex 1196 
Royalflex 1196 
Royalflex 1196 
Royalflex 1196 
Royalflex 1196 
Royalflex 1196 
Royalflex 1196 
Royalflex 1196

Mainliner
Valuflex Red

Carbon Influent
Carbon Effluent_____
Backflush Supply
Backflush Return 
Spray Water_______
Trailer Water (Dirty) 
Trailer Water (Clean) 
Carbon Slurry (Fresh) 
Carbon Slurry (Spent) 
Transfer Air (Skid) 
Transfer Air (Trailer)

Length
(ft)
20
20
20
30
100
80
80
60
60
100
60

Thermoplastic Vinyl Nitrile 
Thermoplastic Vinyl Nitrile 
Thermoplastic Vinyl Nitrile 
Thermoplastic Vinyl Nitrile 
Thermoplastic Vinyl Nitrile 
Thermoplastic Vinyl Nitrile 
Thermoplastic Vinyl Nitrile 
Thermoplastic Vinyl Nitrile 
Thermoplastic Vinyl Nitrile

Medium Oil Resistant 
EPDM

PROCESS HOSE LIST
SOLUTIA KRUMMRICH CARBON TREATMENT SYSTEM
ADVENT PROJECT 02691

Hose
No.
A
B
C
D
E
F
G
H 
I
J
K

Quantity
Min.

4
4
4
4
1
1
1
1
1
1
1

Conn.
_________ Type__________
Aluminum female hose shank 
Aluminum female hose shank 
Aluminum female hose shank 
Aluminum female hose shank 
Aluminum female hose shank 
Aluminum female hose shank 
Aluminum female hose shank 
Aluminum female hose shank 
Aluminum female hose shank 
_____ quick disconnect_____  

quick disconnect
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NON-INSTRUMENT PROCESS VALVE LIST
SOLUTIA KRUMMRICH CARBON TREATMENT SYSTEM
ADVENT PROJECT 02691

Service Codes: GW = Grounwater, CF = Carbon Feed, CE = Carbon Effluent, BS = Backflush Supply, BR = Backflush Return, TW = Trailer Water, 
SW = Spray Water, CA = Compressed Air

Check valve for groundwater header from wells
Closed to direct flow through carbon system_______
Gate valve for carbon system influent header______
Closed to direct flow through filtration system (future) 
Bleed valve to drain carbon influent header________
Isolation valve for carbon feed line to V-1A/B______
Isolation valve for carbon feed line to V-2A/B______
Gate valve for carbon system effluent header______
Bleed valve to drain carbon effluent header________
Isolation valve for carbon effluent line from V-1/VB 
Isolation valve for carbon effluent line from V-2/\/B 
Isolation valve for backflush supply line to V-1A/B 
Isolation valve for backflush supply line to V-2A/B 
Bleed valve to drain backflush supply header______
Isolation valve for backflush return line from V-1A/B 
Isolation valve for backflush return line from V-2A/B
Check valve for backflush return header__________
Isolation valve for carbon feed line to V-3A/B______
Isolation valve for carbon feed line to \/-4A/B______
Isolation valve for carbon effluent line from V-3/\/B 
Isolation valve for carbon effluent line from V-4/VB 
Isolation valve for backflush supply line to V-3A/B 
Isolation valve for backflush supply line to V-4/VB 
Isolation valve for backflush return line from V-3A/B 
Isolation valve for backflush return line from \/-4A/B

Size 
(in.)
8"
8"
8"
8" 

3/4" 
4" 
4"
8" 

3/4" 
4" 
4" 
3" 
3" 

3/4" 
3" 
3" 
6"
4" 
4" 
4" 
4" 
3" 
3" 
3" 
3"

GW-V-01
GW-V-02
CF-V-03
GW-V-04
CF-V-05
CF-V-06
CF-V-07
CE-V-08
CE-V-09
CE-V-10
CE-V-11
BS-V-12
BS-V-13
BS-V-14
BR-V-15 
BR-V-16
BR-V-17
CF-V-18
CF-V-19
CE-V-20
CE-V-21
BS-V-22
BS-V-23 
BR-V-24
BR-V-25

Mfr/Model No.
(Note 1)______

Crane Series 373 
Crane Series 465 1/2 
Crane Series 465 1/2 
Crane Series 465 1/2 

Crane Series 490 
Apollo 88-1OA
Apollo 88-1OA

Crane Series 465 1/2 
Crane Series 490 

Apollo 88-1 OA 
Apollo 88-1 OA 
Apollo 88-100
Apollo 88-100

Crane Series 490 
Apollo 88-100
Apollo 88-100

Crane Series 373 
Apollo 88-1 OA 
Apollo 88-1 OA 
Apollo 88-1 OA 
Apollo 88-1 OA 
Apollo 88-100
Apollo 88-100
Apollo 88-100
Apollo 88-100

PID-1
PID-1
PlD-1
PID-1
PID-1 
PID-1
PID-1
PID-2 
PID-2 
PID-1
PID-1 
PID-1
PID-1
PID-1 
PID-1
PID-1
PID-2
PID-2
PID-2
PID-2
PID-2
PID-2
PID-2
PID-2 
PID-2

Valve
Type
Check
Gate
Gate
Gate
Gate
Ball
Ball
Gate
Gate
Ball
Bali
Ball
Ball

Gate
Ball
Ball

Check
Ball
Ball
Ball
Ball
Ball
Ball
Ball
Bali

8"-DI-GW-0113 
8"-DI-GW-0113 
8"-CS-CF-0102 
8"-CS-CF-0102 
8"-CS-CF-0102 
4"-CS-CF-0103 
4"-CS-CF-0104 
8"-CS-CE-0107 
8"-CS-CE-0107 
4"-CS-CE-0105 
4"-CS-CE-0106 
3"-CS-BS-0108 
3"-CS-BS-0109 
6"-CS-BS-0306 
3"-CS-BR-0110 
3"-CS-BR-0111 
6"-CS-BR-0112 
4"-CS-CF-0201 
4"-CS-CF-0202 
4"-CS-CE-0203 
4"-CS-CE-0204 
3"-CS-BS-0205 
3"-CS-BS-0206 
3"-CS-BS-0207 
3"-CS-BS-0208



Description P&ID No.Tag No. Line No.
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NON-INSTRUMENT PROCESS VALVE LIST
SOLUTIA KRUMMRICH CARBON TREATMENT SYSTEM
ADVENT PROJECT 02691

Service Codes: GW = Grounwater, CF = Carbon Feed, CE = Carbon Effluent, BS = Backflush Supply, BR = Backflush Return, TW = Trailer Water, 
SW = Spray Water, CA = Compressed Air

PID-3
PID-3
PID-3
PID-3
PID-3
PID-3
PID-3
PID-3
PID-3
PID-3
PID-3
PID-3
PID-3
PID-3
PID-3
PID-3
PID-3
PID-3
PID-3
PID-3
PID-3
PID-3
PID-3
PID-3
PID-3

Isolation valve for supply line to backflush tank T-1 
Drain valve for backflush tank T-1__________________
Isolation valve for P-3 suction line from T-1___________
Isolation valve for hose connection to P-3 suction line
Bleed valve for P-3 suction line____________________
Isolation valve for pressure gauge on P-3 discharge line 
Check valve for P-3 discharge line_________________
Bleed valve for P-3 discharge line__________________
Isolation valve for P-3 discharge line________________
Isolation valve for hose connection to P-3 discharge line 
Isolation valve for P-1/P-2 suction lines from T-1______
Isolation valve for P-1 suction line__________________
Bleed valve for P-1 suction line____________________
Isolation valve for pressure gauge on P-1 discharge line 
Check valve for P-1 discharge line_________________
Bleed valve for P-1 discharge line__________________
Isolation valve for P-1 discharge line_______________
Isolation valve for P-2 suction line_________________
Bleed valve for P-2 suction line____________________
Isolation valve for pressure gauge on P-2 discharge line 
Check valve for P-2 discharge line_________________
Bleed valve for P-2 discharge line_________________
Isolation valve for P-2 discharge line_______________
Isolation valve for 30# air connection from C-1________
Isolation valve for 15# air connection from C-1

Size 
(in.)
8"
6"
4"
4" 

3/4" 
1/2"
3" 

3/4"
3"
4"
6"
4" 

3/4" 
1/2"
6"

3/4" 
6"
3" 

3/4" 
1/2"
3" 

3/4" 
3" 
2"
2"

CE-V-26
BS-V-27 
TW-V-28 
TW-V-29 
TW-V-30
TW-V-31 
TW-V-32 
TW-V-33
TW-V-34
TW-V-35
BS-V-36
BS-V-37
BS-V-38
BS-V-39
BS-V-40
BS-V-41
BS-V-42
SW-V-43
SW-V-44
SW-V-45
SW-V-46
SW-V-47
SW-V-48
CA-V-49
CA-V-50

Mfr/Model No. 
_______ (Note 1)_______
Crane Series 465 1/2 
Crane Series 465 1/2 
Crane Series 465 1/2 

Apollo 88-1OA 
Crane Series 490 

Apollo 70-103
Crane Series 373 
Crane Series 490 

Apollo 88-100
Apollo 88-1 OA 

Crane Series 465 1/2 
Crane Series 465 1/2 

Crane Series 490 
Apollo 70-103

Crane Series 373 
Crane Series 490 

Crane Series 465 1/2 
Crane Series 465 1/2 

Crane Series 490 
Apollo 70-103

Crane Series 373 
Crane Series 490 

Apollo 88-100
Apollo 70-108
Apollo 70-108

8"-CS-CE-0301
n/a 

3"-CS-TW-0303 
3"-CS-TW-0303 
3"-CS-TW-0303 
3"-CS-TW-0309 
3"-CS-TW-0309 
3"-CS-TW-0309 
3"-CS-TW-0309 
3"-CS-TW-0309 
6"-CS-BS-0304 
6"-CS-BS-0304 
6"-CS-BS-0304 
6"-CS-BS-0305 
6"-CS-BS-0305 
6"-CS-BS-0305 
6"-CS-BS-0305 
3"-CS-SW-0307 
3"-CS-SW-0307 
3"-CS-SW-0308 
3"-CS-SW-0308 
3"-CS-SW-0308 
3"-CS-SW-0308 
2"-CS-CA-0310 
2"-CS-CA-0310

Valve
Type
Gate
Gate
Gate
Ball

Gate
Ball

Check
Gate
Ball
Ball

Gate
Gate
Gate
Ball 

Check
Gate
Gate
Gate
Gate
Ball

Check
Gate
Ball
Ball
Ball
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NON-iNSTRUMENT PROCESS VALVE LiST
SOLUTiA KRUMMRiCH CARBON TREATMENT SYSTEM
ADVENT PROJECT 02691

Service Codes; GW = Grounwaler, CF = Carbon Feed, CE = Carbon Effluent, BS = Backflush Supply, BR = Backflush Return, TW = Trailer Water, 
SW = Spray Water, CA = Compressed Air

Manual control valve to regulate flow to backup GAC system 
Level control valve for backflush supply tank T-1__________
Gate valve to start/stop flow to Outfall

8"-DI-GW-0113
8"-CS-CE-0301
8"-CS-CE-0210

Size
(in.)

8"
8"
8"

GW-V-51
CE-V-52
CE-V-53

Notes:
1. Listed manufacturers and models are one of the possible selections. 15222

See Section 15222 for a complete listing.

PlD-1
PID-3 
PID-2

Vaive
Type

Butterfly
Globe
Gate

Mfr/Modei No. 
_______(Note 1)_______

Crane Series 42 
OCV Model 8000LDM 
Crane Series 465 1/2
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P-1
P-2
P-3
C-1

V
460
460
460
460

CARBON TREATMENT SYSTEM MOTOR LIST AND ELECTRICAL REQUIREMENTS 
SOLUTIA KRUMMRICH
ADVENT PROJECT 02607

1
1
1
1
4

200

Backflush Supply Pump
Spray Water Pump
Trailer Dewatering Pump
Carbon Transfer Air Compressor
Lighting
Heat Tracing

Voltage
phase

3
3
3
3

kW
5.6
7.5
7.5
7.5
0.7
0.8

29.5
13.2

Hz
60
60
60
60

Connected Load
hp
7.5
10
10
10
1
1

40
18

Speed
rpm
1800
1800
3500

hp per
Unit
7.5
10
10
10

0.25
0.0054
TOTAL:

OPERATING:



CARBON COLUMN DATA SPECIFICATION SHEET

Sauget, IL

Weight (per dual train): Empty - 57,000 lb Operating - 330,000 lb/

Backflush Rafe: (per column) 225 gpm

Transfer Mode: Air pressurized slurry transfer by supply truck

Operation Modes:

Avg. Flow: (per column) 200 gpmMax Flow: (per column) 470 gpm

Graphite rupture disk or equivalent, 75 psig burst pressure (1 per column).Pressure Relief

All process valves will be operated manually.

(Continued Next Page)

ATLPrepared By:7/23/03Rev.: Date:C

CLIENTAPP'D The ADVENT Group. Inc.

7/23/03102607\Carbon Column Spec.xls

SOLUTIAC_____
B_____
A_____
ISSUE

Materials of
Construction

Instrumentation /
Control System

Vessel:
Vessel Lining: 
Piping and Valves:

Underdrain Collection System:
External Coating:

Downflow fixed bed with backflush capabilities 
Parallel or series flow

< 15 mg/L
300 mg/L

Carbon Steel (ASTM A-36)
Vinyl Ester coating (nominal 40 mil)
Carbon steel piping (std. wt. ASTM A-53), ductile iron butterfly valves with stainless 
steel disc for process piping and stainless steel ball valves for carbon transfer 
Internal ring underdrain or equivalent to ensure equal flow distribution. 
Surf, prep acc. to SSPC-SP6; Prime coat alkyd phenolic primer 2-3.5 mDFT 
Top coat alkyd enamel. 2 coats at 1.5-3.5 mDFT per coat
(Primer - Tnemec series 37, Top coat - Tnemec series 2H or equivalents)

Solutia, Inc.
St. Louis, MO

Item No: 
Description:

Project No.: 
Project:

PREPARED ON BEHALF OF
Solutia, Inc.

V-1A/B through V-4/VB
Carbon Treatment System

Contingency Plan 
Pre-Final Design 
For Review

DESCRIPTION

The units will be skid-mounted and be configured to give a working height of less than 16 feet.
SPECIFICATIONS

02691
Carbon Trt. Sys.

GENERAL
The Activated Carbon Adsorption System will be designed for the removal of soluble organic chemical contaminants. The unit will be a 
complete water treatment system and be provided with piping for parallel or series operation. The unit will come equipped with piping sections 
and manual valves for influent and treated water, carbon transfer, and venting operations.

Qty.: 
Vessel Diameter: 
Heads: 
ASME Code: 
Pipe Connections: 
Carbon Volume:

Process Conditions 
TSS: 
TOC:

Spec. No.: 
Location:

4 dual trains (1 lead, 1 lag column ea.) with ea. train operating in series 
10ft
2:1 Elliptical
Up to 75 psig @ 150 deg. F
Std ANSI flanged connections (see nozzle schedule)
715cuft



CARBON COLUMN DATA SPECIFICATION SHEET

Sauget, IL

NOZZLE SCHEDULE

G D

470 gpm

ATLPrepared By:7/23/03Date:Rev.: C

CLIENTAPP'D The ADVENT Group. Inc.

7/23/03102607\Carbon Column Spec.xls

SolutiaC_____
B_____
A_____
ISSUE

a
E

F 
_B__
TTb

Solutia Inc. 
St. Louis, MO

Item No: 
Description:

Project No.: 
Project:

V-1 A, B through V-4A/B
Carbon Treatment System

A
B
C
D
E
F_
G_______________________ _____
Note: Nozzle locations shown are for Vessel 1.
Vessel 2 nozzle locations will be mirror image.

Location_______
Side Manway
Process In______
Process Out/BF In 
Carbon In 
Carbon Out 
Spray Water
Vent/BF Out

PREPARED ON BEHALF OF
Solutia Inc.

Contingency Plan 
Pre-Final Design
For Review_____

DESCRIPTION

02691
Carbon Trt. Sys.

Spec. No.:
Location:

Flange Type 
F.F.

150# F.F. 
150# F.F. 
150# F.F. 
150# F.F. 
150# F.F. 
150# F.F.

Size 
20"£

__ 
4" 
4”

__  
4"



CALGON CARBON CORPORATION

SYSTEM DESCRIPTION

Vessels

Piping

Valves

Instrumentation

November 14, 2002PAGE 1

DUAL MODULE
CARBON ADSORPTION SYSTEM

One (1)3" rupture disc per vessel (A total of two (2)). 
Five (5) pressure gauges total.

The main influent and effluent valves are TFE lined Plug valves, wrench 
operated, ductile iron body with 150-pound ANSI B16.5 flanged ends. A total of 
eight (8) plug valves will be provided for the main process operations. Four (4) 
for backwash control, two (2) for the main influent, two (2) for the effluent and 
two (2) for the vent valves.
The carbon inlet and outlet valves 4 inch TFE lined Plug valves wrench operated, 
ductile iron body with 150 pound ANSI Bl 6.5 flanged ends. (Total of four (4) 
valves).

The influent, effluent and backwash piping 3" diameter schedule 40 carbon steel 
polypropylene lined in accordance with ASTM 53 grade B.
The carbon fill and discharge piping 4" diameter schedule 40 carbon steel 
polypropylene lined in accordance with ASTM 53 grade B.

Ii

Calgon Carbon Corporation 
P.O. Box 717 

Pittsburgh, PA 15230

Two (2) lO'-O" diameter by 8'-0" straight side height
Flanged and dished top and bottom heads
Overall height approximately 14'-0"
Design pressure 75 psig at 150 degrees F
Skid mounted system (Vessels and piping).
One (1) 20" diameter flanged round manway on the lower side portion of the 
vessel.
Polypropylene header/lateral underdrain system provided with polypropylene 
nozzles.
Interior of the vessel will be lined with Plasite 4110, vinyl ester lining. 
Overall installed dimensions 20'-0" long X 14'-0" high (Clear Height) X 11'-2" 
wide
Approximate weight 57,000 pounds empty and 330,000 pounds operating.

Ii
I

I



CALGON CARBON CORPORATION

Painting

Steel Skid

i

I

PAGE 2 November 14,2002

The system is provided with a painted carbon steel skid for mounting of the 
piping and vessels. The vessels will be provided with four (4) structural steel 
supports legs.

Exterior surface preparation SSPC-SP2-63, two (2) coats of epoxy mastic 
paint (Sherwin Williams B58 Series).

Sight Glasses - Sight glasses are provided in the carbon exchange and vent piping on each 
adsorber. (A total of four (4) sight glasses).
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DESCRIPTION

The Calgon Carbon Dual Module is an adsorption system designed for the removal of dissolved organic
contaminants from liquids using granular activated carbon (GAC). The pre-piped, skid mounted configuration is 
designed for on-site treatment where the need is periodic or where a permanent system would be uneconomical.

The Dual Module system is delivered as two pre-piped adsorbers on a skid. Installation, piping connections and
start-up are supervised by Calgon Carbon personnel. The Dual Module is ideal for emergency response situations 
and usually can be dispatched to a site within 24-48 hours. Start-up can begin within hours of the arrival of the unit
at the site.

When the carbon becomes exhausted, the Dual Module is designed for fresh carbon replacement utilizing Calgon 
Carbon's closed loop carbon exchange service. Using special designed trailers, spent carbon is removed from the

FEATURES AND BENEFITS

SYSTEM SPECIFICATIONS

Carbon adsorbers;

Standard adsorption system piping;

System external coating:

• Epoxy mastic or polyurethane paint system.

1 of4 10/18/2002 11:08 Ab

•A

• Schedule 40 3" or 4" PPL lined carbon steel process piping.
• Tetrafluorethylene (TFE) lined plug valves for process piping.
• PPL lined steel pipe for GAC discharge.
• TFE lined plug valves for GAC fill and discharge.

• Carbon steel ASME code pressure vessels.
• Internal vinyl-ester lining (nominal 35 mil) for potable water and most liquid applications.
• Polypropylene (PPL) underdrain and slotted nozzles for water collection.

Carbon's closed loop carbon exchange service. Using special designed trailers, spent carbon is removed fron 
adsorbers and returned to Calgon Carbon for reactivation. The trailers also recharge the adsorbers with fresh 
carbon, minimizing downtime.

• Versatility - The Dual Module utilizing activated carbon adsorption is effective for removing a wide 
spectrum of organic compounds, in high or low concentrations, and a wide range of flows.

• Rapid Response - Dual Modules are pre-piped and "ready to go" on short notice, as quickly as 24-48 
hours, to respond to your needs, even on an emergency basis.

• Cost Effective - Calgon Carbon provides the equipment, activated carbon, and supervision for only as long 
as needed, avoiding permanent system purchases costs and ongoing maintenance.

• Environmental Compliance - Carbon adsorption is a proven and flexible technology for treating 
contaminated groundwater, spills or lagoon wastewater, eliminating the threat to plant and animal life or 
potable water supplies, and meeting discharge requirements.

V. ' . 
’’•V ...

CARBON ADSORPTION SYSTEM

? ;i :r»y; ' ’n
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OPERATING CONDITIONS

5

•b

100 200

10/18/2002 11:08 A^2 of 4

20 <

10

TOTAL FLOW TO SYSTEM; GPM
WATER AT 60°F 

MULTIPLY BY 0.227 FOR M^/HR

DIMENSIONS AND FIELD CONNECTIONS

jCarbon per adsorber 
;|Pressure rating
^Pressure relief
i|Vacuum rating 
^(Temperature rating 
ijCarbon transfer 
(Utility air, for carbon transfer 
(Utility water
^(Freeze protection 

20,000 lbs. (9080 kg) 
75 psig (517 kPa)
Graphite rupture disk (75 psig)
14 psig  
150°F maximum (65°C)
Air pressure slurry transfer
100 scfm at 30 psig (reduce to 15 psig for trailer)
100 gpm at 30 psig 
None provided; enclosure or protection recommendeD
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i [Adsorber vessel diameter

I

SYSTEM DIMENSIONS

CAUTION

Wet activated carbon preferentially removes oxygen from air. In closed or partially closed containers and vessels, 
oxygen depletion may reach hazardous levels. If workers are to enter a vessel containing carbon, appropriate

3 of 4 10/18/2002 11:08 A
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iff; ■.

f
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»

}%

.21 ft.
12 ft. 
...15 ft.

-!•
i ■

I
I

J

Length...................
Width....................
Height (on support)

The Dual Module is specifically designed for medium or large flow applications. Calgon Carbon Corporation offers 
a wide range of carbon adsorption systems and services for smaller flows and carbon usages to meet specific 
applications.

10 ft (3050 mm)
3 in. or 4 in.
125# ANSI flange
2.0 in. threaded connection
1.5 in threaded connection
4 in. Kamlock type
3 in. flange
20 in. round flanged man-way
40,000 lbs. (empty) (18,160 kg) 
160,000 lbs. (72,529 kg)

sampling and work procedures for potentially low-oxygen spaces should be followed, including all applicable 
federal and state requirements.

Process pipe
Process pipe connection 
Utility water connection 
Utility air connection
Carbon hose connection 
Vent connection

Adsorber maintenance access 
Adsorber shipping weight 
System operating weight
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SAFETY MESSAGE
Wet activated carbon preferentially removes oxygen from air. In closed or partially closed containers and vessels, oxygen depletion may

Domestic Sales Offices

East Coast Region
CA 93940-5372

ast RegI
, TX77 C

CALGON
CALQON CARBON CORPORATION

Copyright (c) 2000 - Calgon Carbon Corporation - All rights reserved.

10/18/2002 11:08 Ah4 of 4

Calgon Carbon Corporation's activated carbon products are continuously being improved and changes may have 
taken place since this publication went to press.

Europe
Chemviron Carbon 
Zoning Industriel de Feluy ---------- _ .

Gulf Coast Region 
Houston, TX 77092-8815 
Tel (713) 690-2000

(713) 686-9690 
Fax (713) 690-7909

LE-ELD-06/941
i

International Sales Offices 
Australasia / Philippines / 
Southeast Asia
Calgon Carbon Asia 
Singapore Office 
Tel (65) 221-3500 
Fax (65) 221-3554
Canada
Calgon Carbon Canada, Inc. 
Bolton, Ontario
Tel (905)857-9915 
Fax (905) 857-9984 
China I Korea / Taiwan 
Calgon Carbon Asia 
Tokyo Office
Tel 81 3 3560 7505 
Fax 81 3 3584 7202

roach hazardous levels. If workers are to enter a vessel containing carbon, appropriate sampling and work procedures for potentially low 
oxygen spaces should be followed, including all applicable federal and state requirements.

1-800-4-CARBON
www.calqoncarbon.com

Flemington, NJ 08822-5712 
Tel (908) 237-4600 
Fax (908) 237-4646
Midwest Region 
Pittsburgh. PA 
Tel (412) 787-6700

1-800-4-CARBON
Fax (412) 787-6676

West Coast and Rockies 
Region
Monterey, CA 93942 ZZZZ 
Tel (831)656-1650
Fax (831)656-1656

t

B-7181 Feluy. Belgi 
Tel 32 64 51 18 If 
Fax 32 64 54 15 91 
Japan
Calgon Far East 
Tokyo Office 
Tel 81 3 3582 1861 
Fax 81 3 3586 9266
Latin America
Houston, TX 77092-8815 
Tel (713) 690-2000

(713) 686-9690 
Fax (713) 690-7909
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CALGON
CALGON CARBON CORPORATION

DESCRIPTION

APPLICATIONS

DESIGN CONSIDERATIONS

SPECIFICATIONS

PRESSURE DROP

DRS-C is effective in a wide range of applications and fluctuating flows providing reliable removal of dissolved 
organic compounds.

DRS-C is screened prior to packaging to insure consistent performance and low pressure drop. DRS-C is not to 
be used for food grade or potable applications.

The design of an activated carbon adsorption system is dependent on the adsorbate type, influent concentration, 
temperature, flow rate, performance objective, and other factors. Calgon Carbon has experience designing 
systems and can help evaluate the suitability of DSR-C to satisfy specific needs and assist in the design of an 
adsorption system. In addition to the supply of activated carbon, Calgon Carbon offers a complete line of 
standardized, pre-engineered adsorption systems. For additional information on adsorption capacity of organic 
compounds, please contact the Calgon Carbon Technical Sales Representative for your area.

• Point source treatment to remove chemicals
• Pre-treatment to biological waste treatment systems
• Product recovery from wastewater
• Recycling wastewater
• Polishing effluent from biological waste treatment systems
• Providing total wastewater treatment

DSR-C 8x30GRANULAR REACTIVATED CARBON

800 min 
5% max 
9%m^<
2% max
0.60 max

DSR-C is a grade of reactivated carbon designed for the removal of organic contaminants from industrial 
wastewater or process water. The carbon is manufactured by the reactivation of bituminous coal-based virgin and 
reactivated products to produce a high-density, high surfece area durable product capable of withstanding 
repeated cycles of use and reactivation.

'I
I
I

i

Iodine No, mg/g:______________
Screen distribution: <30 U.S, mesh 
Ash content:
Moisture, wt% as packed:_______
Apparent Density, g/cc:

I
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Liquid down-flow through DSR-C 8x30 Carbon
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DRS-C is not for use in potable water or food grade applications.

jBENEFITS

!

BB

PRODUCT OPTIONS

cnVsec
0.3

• Produces a strongly adsorbing pore structure for 
a broad range of contaminants and
concentrations.

• Reactivated product
• Recyclable product
• High surface area/pore structure
• Product is screened prior to packaging

•0 
10

”1
Q.

If at any time our products or services do not meet your requirements or expectations, or if you would like to 
suggest any ideas for improvement, please call us at 1-800-548-1399. From outside the U.S. please call +1-412- 
787-6700.

Service Products
• Technical services including design assistance, 

calculations of carbon use rates, laboratory and

• Economical alternate to virgin carbon.
• Provides ultimate disposal of pollutants.
• Eliminates landfill costs and concerns.
• Propagates the cycle of responsible resource 

utilization.
• Efficient in removing a wide range of dissolved 

organic compounds.
• Reliable - accommodates variations in flows or 

concentrations.
• Results in less fines and lower pressure drop.
• Minimizes backwashing.

In addition to DSR-C, Calgon Carbon offers a variety of products and services to meet your treatment 
requirements: ___________________
Granular Carbon Products

• Filtrasorb 300 & 400 - virgin liquid phase
products.

I 2

PACKAGING______
1000 lb. Super Sacks, bulk

MANUFACTURING
[Catlettsburg, KY

3 4 5 6 7
gpm/Tf bed area

0.4 0.5

FEATURES_____________________
Raw Material:

• Metallurgical grade, bituminous coal based

8 0
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i

Equipment Products

SAFETY MESSAGE

Pomestic Salss Offlcp>

East Coast Region

CALGON

CALGON CARBON CORPORATION

Copyright (c) 2000 -Calgon Carbon Corporation -All rights reserved.■.

e Standardized, pre-engineered adsorption 
systems capable of treatment flows from 1 gpm 
to 1400 gpm.

e Custom engineered systems - to meet unique 
treatment requirements.

e React pH - for pH sensitive applications. 
• React AW - for acid purification.

Calgon Carbon Corporation's activated carbon products are continuously being improved and changes may have 
taken place since this publication went to press.

pilot studies, start-up and operations assistance.
• On-site exchange services and reactivation

service reduce labor requirements and minimize 
disposal cost.

V\tet activated carbon preferentially removes oxygen from air. In closed or partially closed containers and vessels, oxygen depletion may reach 
hazardous levels. If workers are to enter a vessel containing carbon, appropriate sampling and work procedures for potentially low oxygen spaces 
should be followed, including all applicable federal and state requirements.

Southeast Asia 
Calgon Carbon Asia 
Singapore Office 
Tel (65) 221-3500 
Fax (65) 221-3554

Gulf Coast Region 
Houston, TX 77092-8815 
Tel (713) 690-2000

(713) 686-069O 
Fax (713) 6907909

Canada
Calgon Carbon Canada, Inc. 
Bolton, Ontario
Tel (905) 857-9915 
Fax (905) 857-0984
China / Korea I Taiwan 
Calgon Carbon Asia 
Tokyo Office
Tel 81 3 3560 7505 
Fax 81 3 3584 7202

Europe
Chemviron Carbon 
Zoning Industriel de Feluy 
B-7181 Feluy. Belgium
Tel 32 64 51 1811 
Fax 32 64 54 15 91

Flemington, NJ 088226712 
Tel (908) 237-4600 
Fax (908) 2374646
Midwest Region 
Pittsburgh, PA 
Tel (412) 787-6700 

1-8004-CARBON 
Fax (412) 787-6676

International Sales Offices
West Coast and Rockies Region Australasia I Philippines I 
Monterey, CA 939405372
Tel (831) 656-1650 
Fax (831)656-1656

I

1-800-4-CARBON
www.calgoncarbon.com

Japan
Calgon Far East 
Tokyo Office 
Tel 81 3 3582 1861 
Fax 81 3 3586 9266 
Latin America
Houston. TX 770928815 
Tel (713) 690-2000

(713) 6869690 
Fax (713) 690-7909

I I
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CENTRIFUGAL PUMP DATA SHEET
Item No:
Description: Saugef. IL

OPERATING CONDITIONS PERFORMANCE

RATED225 225

/

50
3.7

75

’.122

MATERIALS
CONSTRUCTION

IMPELLER 3J6 55D.?.
SIZE FACING POSITIONANSI RATING

316 S54 f=.F. Horiz CS

3 F.F. VqiI

I
I

NO. SIZE TYPE
/

STUFFING BOX 

WARM UP
BEARINGS AND LUBRICATION

O SUMP

O APl-614PRESS. MAWP •F

O STEAMOIL HEATER REQ'O

MOTOR DRIVE

MFR 

(in.). COUPLING 1.15

3 I

ISFC
F

MODEL 

REMARKS: 

c
B
A

The ADVENT Group. Inc.CHKD APp-0 CLIENTSSUE description

l:\data\02691\data sheets\pump data sheets.xls P>0elof3 7/334»

(•F)
(cp)

Revision:

c

(GPM)
21.6

SPLIT:
MOUNTING;

FRAME 
O VERTICAL

HP 
SF

O RING OIL
O PURE OIL MIST

RPM
BHP 
BHP
FT
GPM 
GPM

CASE:
TYPE:

P-i__________________
Backflush Supply Pump

Gtoundwatar
"so

O VERTICAL
O AXIAL 
• FOOT 
O CENTERLINE
O OTHER

Solatia Inc. 
St. Louis, MO

_/
ENCLOSURE
BEARINGS 
TEMP RISE  

FULL LOAD AMPS 

SERVICE
CONNECTIONS

CASING DRAIN 
VENT_________
PRESS GAUGE

(in.)
(in.) 
(in.)
(in.)

Project No.:
Project:

PSIG @  
PSIG@ PUMPING TEMP.

• LARGE BORE 
O JACKETED

NOZZLES 
SUCTION 

DISCHARGE

MAWP
STUFFING BOX: O STD BORE

O TAPPERED BORE

02691________
Carbon Trt. Sys.

Spec. No.:
Location:

TABLE H-l CLASS

BARREL/CASE
CASE/IMPELLER WEAR RINGS 
SHAFT CS______________________ SLEEVE
DIFFUSERS COUPLING HUSS
COUPLING SPACER/DIAPHRAGMS _______
BASEPLATE NO./MATL. ___________________
O VERTICAL LEVELING SCREWS
O HORIZONTAL POSITIONING SCREWS

• END SUCTION O VERTICAL
O DBL SUCTION O MULTI STAGE

O CANTILEVER
O RADIAL
Q INLINE
O VERTICAL

IMPELLER MTG: O INDIVIDUALLY SECUR O OVERHUNG
O BETWEEN BEARINGS

ROTATION (VIEWED FROM COUPLING END): O CW O CCW

VOLTS/PHASE/HERTZ_
TYPE '

INSULATION________ I
LUBE
MIN. STARTING VOLTAGE 
LOCKED ROTOR AMPS
STARTING METHOD 
VERTICAL THRUST CAP

UP
DOWN

REMARKS

PROPOSAL CURVE NO. 
NO. STAGES SPEED 
RATED EFF^ % RATED POWER 
MAX POWER RATED IMPELLER 
MAX HD RATED IMPELLER  
MINIMUM CONTINUOUS FLOW:THERMAL 
NPSH REQ'D (HjO) (FT) STABLE 
ROTATION (FROM CPLG END). 

REMARKS: 

(lbs.)
(lbs.)

NON-OVERLOADING MOTOR REQUIRED

(GPM) 

.(psig) 
(PSig) 

.(psig) 

.((t.) 
(whp) 

’____ 1

SHAFT:
DIA. @ SLEEVE  
DIA. BETWEEN BRGS^ 
SPAN BETWEEN BRG CENTERLINE
SPAN BETWEEN BRG & IMPELLER  

COUPLINGS:
MAKE 
RATING (HP/100 RPM)
LUBRICATION  

LIMITED END FLOAT REQ'D 
SPACER LENGTH (in.) SERV. FACTOR 

DYNAMIC BALANCED AGMA BLANCE CLASS O PUMP MFR. 
O DRIVER O PURCHASER O CPLG PER API 671

Contingency Phtn

Fi.ir Review

BEARING; (TYPE/NO.)
RADIAL
THRUST

LUBRICATION
O GREASE • OIL FLOOD
O FLINGER O PURGE OIL MIST
 CONSTANT LEVEL OILER

O PRESSURE OAPI-611
O OIL VISCOSITY. GRADE 

O ELECT,

RPM 1800
• HORIZONTAL

Preperee By;

MMH

CAPACITY. NORMAL 
DISCHARGE PRESS 
SUCTION PRESS MAX/RATED ________________
DIFFERENTIAL PRESS  
DIFFERENTIAL HD___________________________
NPSH AVAIL 3.7 (FT) HYDRAULIC POWER  
SERVICE: m CONTINUOUS • INTERMITTENT (STARTS/DAY

LIQUID Groundwafcr
TEMP 50 (*F) MAX ~

S.G. _UJ VISCOSITY @ MAX P.T.
VAP. PRESS @ MAX PT. G.26 (psia) CORR/EROS BY 

Date:

7/23.-03
ShMt ol

AJOit



CENTRIFUGAL PUMP DATA SHEET (CONT.)
Item No;
Description: SovgeL IL

SEAL INFORMATION TEST AND INSPECTION

NON WIT.

O

REMARKS: P.ov,V.’c C'-'r'ified .•o.r:.'? .'ce Cli vf- 

(■''C-yid*: ‘‘•■ic ;;uf. cvV’?!'!’'

seci "'J- ■•r.-.y-. 

 

 

ADDITIONAL COMMENTS:

Sh««t ’ ol :O<(«:

Contingency PlanC>
B
A

The ADVENT Group, Inc.CLIENTAPPODESCRIPTION CH’K'OISSUE

l:\data\02691\data sheets\pump data sheets.xls P«Oe2o<2 7/23A)3

SOtUTtA

o
o
o

WIT.
o 
o 
o

p-l____________________
BackfJush Supply Pump

COMPLETE UNIT TEST
DISMANTLE AND INSPECT AFTER TEST
FINAL INSPECTION
7-DAY NOTIFICATION REQ'D

SLEEVE MAT'L: 
GLAND MAT*L: 
AVX SEAL DEVICE: 
JACKET REQ'D:

OTHER REMARKS:

Project No.:
Project;

Spec. No.:
Location:

Pre-Final Design 
For Review

02691_________
Carbon Trt. Sys.

TEST
PERFORMANCE
HYDROSTATIC
NPSH
O 
o 
o 
o

Solatia Inc.
St. Louis. MO

SEAL DATA:
MFR 
MODEL 
TYPE 

SEAL CONSTRUCTION
• CARTRIDGE MOUNT

NO SLEEVE
HOOKED SLEEVE OR NON-CARTRIDGE 
PUMPING RING

Rtiision: 

c
Prcpartd 0|f;

MMH
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Phil Brasher
Goulds Pumps

ITT Industries

Nov 20, 2002

Size: 3x4-8G MTX QTY: 1MODEL:3196

5,231

'0

Biirgmctnn - Cartex - Carbon 7s Silicon Carbide EP DM- (Cartridge-Single)

i

63 
60.0

125 
61.0

4k
60.0

8k
57.0

A
67.5

Proposal No: PB211002 
Item No: ITEMOOl

31.5
59.0

250
63.0

Incl
Incl

CAPACITY Norm./Rate
HEAD

KKIGt in UbLI
Pump Unit 
Driver
Boxing

Materials
CONSTRUCTION
CASING
ST. BOX COVER 
IMPELLER 
CASING GASKET 

■■’ELLER O-RING
AFT 
.AFT SLEEVE 

LUBRICATION 
SEAL CHAMBER 
BEARINGS 
COUPLING 
COUPLING GUARD 
BASEPLATE

ron with 316SS impeller
ron
ron
Open (7.5000 rated (in) max=8.3750 min=5.5000)

Testing
Freight 
Accessories 
Total 1 Unit

Operating conditions
SERVICE
LIQUID tVater Temp. 60.0 deg F, Vapor Pres. 0.26psi abs, SP.GR 1.000,

Viscosity 1.122 cp 
225.0/225.0 gpm
50.0 ft

Performance at 1750 R[PM
PUBLISHED EFFY
RATED EFFY
RATED POWER
NPSHR
DISCH. PRESSURE
PERF.CURVE
SHUT OFF HEAD 
MIN FLOW

Noise level Data
Maximum predicted sound pressures, level pump only in Decibels (db) Re 0.0002 microbars measured 3ft horizontally 
and 5ft from the floor per QCP 580

Octave Band Center Freq.-Hz. 
500 Ik 2k
62.0 61.0 60.0

69.0% (CDS)
65.5% with contract seal
4.3 hp (incl. Mechanical seal drag 0.22). (Run out 5.0 hp)
3.7 (ft)
21.6 (26 0 @ Shut oft) (psi g)
1590-2 (Rotation CW viewedfrom coupling end)
60.1 ft
75.0 (gpm)

Ductile
Ductile
Ductile
316SS-
Aramid Fiber with EPDMRubber
Teflon
SAE 41
316SS
Flood o I
Standat^d non cooled
SKF 6309 (Inboard Bearing) SKF 5309 A/C3 (Outboard Bearing) 
T.B. Wood's-SC 6-
Car bon steel
Cast ire n camber top

Sealing Method
MECHANTCAL SEAL

Flanges
150# flat face
Liquid end features
Impeller static balance to ISO G6.3
Frame features 
Ductile iron frame adapter
Piping
CPt plan 7301 armored Teflon hose A-20 Fittings 

Painting
Goulds Blue water reducible coating (Strathmore)
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Proposal No: PB211002 Item No: ITEMOOl MODEL: 3196 MTX 3x4-8G Page?

n

Weights
TOTAL NETTOTAL NET UNIT WEIGHT 493.01b

Proflram Version 2.3.0.0

Driver: Electric motor Manufacturer:
FURNISHED BY Pump mfg

'TING 7.50 hp (5.6 KW)
lASE/FREQA/OLTS 3/60 Hz/230/460
3ULATION/SF F/1.I5

Pump mfg s Choice 
MOUNTED BY 
ENCLOSURE 
SPEED 
FRAME

Pump mfg
TEFC Premium Efficiency
1800 RPM
213T
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1590-2Cu

Fluid: Water

Pump:

NPSHa: — ft

Piping:

Suction; 4 in

Motor: 7.5 hp

—- Data Point -—

80 8.375^ 4Q- 30
7Z

60

40
5.5" 40

20

0

a

- Max Curve -

100 150 200 250 350US gpm 50 300 400 450

Hrs/yr

-5tlr~

ft
100

I

N
P 
S
H
’’L.

Max Pwr: 7.16 bhp 
@ 471 US gpm

Pump 
%eff

69 
69 
64 
59 
48

Head 
ft
47 
51.9
55.5
58
59.2

Size; 3x4-8G MTX
Dia: 7.5 in

GPM Pump Selection System ver: 6 043 
11/20/02

8 b 
h

4iP

Specific Speed:

Dimensions:

Flow: 225 US gpm 
Head: 51.9 ft

Eff; 69% 
Power: 4.27 bhp 
NPSHr: 3.69 ft

PUMP DATA SHEET
Goulds Process Pumps 60 Hz

System; --- 
Suction: — in 
Discharge; — in

Selection file: (untitled)
Catalog: PRCESS60.MPC v 5.1

TMC
TENCARVA MACHINERY CO

Speed 
rpm
1750 
1750 
1750
1750
1750

Discharge; 3 in

Frame: 213T
TEFC Enclosure

Power 
bhp
4.66 
4.27 
3.92 
3.35
2.79

Motor 
%eff

Speed; 1800
NEMA Standard 
sized for Max Power on Design Curve

Temperature; 60 °F
SG: 1
Viscosity; 1.122 cP
Vapor pressure: 0.2568 psig 
Atm pressure: 14.7 psig

Design Curve ~ 

oiiutoff Head; 60.1 ft
Shutoff dP: 26 psi 

Min Flow: 75 US gpm 
BEP: 70% eff

@ 245 US gpm 
NOL Pwr: 5.01 bhp 

@ 382 US gpm

Sphere size: — in 
Power: — bhp

Nss; —

Cost 
/kWh

— PERFORMANCE EVALUATION —
NPSHr Motor Motor
ft %eff kW
4.41
3.69
3.1
2.64
2.24

3196J-1800
Speed: 1750 rpm

Limits: Temperature; — °F 
Pressure: — psig

Ns: —

i

-^*S^50

71

Flow
US gpm
270 
225
180
135
90

71

De^.y.. Point: Flow; 225 US gpm 
Head: 50 ft



CENTRIFUGAL PUMP DATA SHEET

Hem No:

Description: Sauget IL

OPERATING CONDITIONS PERFORMANCE

RATED JOO

/

180

GiC’undwafcr

70

1.122

MATERIALS
CONSTRUCTION

IMPELLER
SIZE POSITIONANSI RATING

3 Horiz.

3]6 SS1.5 F.K Veit.

f
ifo'i

NO. SIZE TYPE

STUFFING BOX 

WARM UP
BEARINGS AND LUBRICATION

O SUMP

O API-614PRESS. "F

O STEAMOIL HEATER REQ'D

MOTOR DRIVE

HP 10
(in.), COUPLING SF 1.15

I I

F
MODEL 

REMARKS: 

Sheet of

C
B
A

The ADVENT Group, Inc.ISSUE DESCRIPTION CH’K’D APP’D client

l:\data\02691\data sheets\pump data sheets.xls PaoeTofZ 7/23rt)3

SOLUTIA

100 (GPM)
77.9

AS 
“I

Revision: 

c

SPLIT:

MOUNTING:

FRAME
o vertical'

____ GPM
14.1 GPM

RPM 
BHP 
BHP 
FT

O RING OIL
O PURE OIL MIST

CASE:
TYPE:

O VERTICAL
O AXIAL 
• FOOT 
O CENTERLINE
O OTHER

C’F)
(cp)

P-2_____________
Spray Water Pump

(in.)
(in.)

(in.)
(in.)

SERVICE
CONNECTIONS

CASING DRAIN 
VENT_________
PRESS GAUGE

NOZZLES 
SUCTION 
DISCHARGE

Project No.:

Project:
Spec. No.:

Location:

PSIG @
PSIG @ PUMPING TEMP. 

• LARGE BORE 
O JACKETED

Contingency Plan 
Pre-final Design 

For Review

BEARING; (TYPE/NO.)
RADIAL
THRUST

LUBRICATION
O GREASE • OIL FLOOD
O FLINGER O PURGE OIL MIST
O CONSTANT LEVEL OILER
O PRESSURE OAPI-611
O OIL VISCOSITY, GRADE

O ELECT.

ENCLOSURE 
BEARINGS 
TEMP RISE  

FULL LOAD AMPS 

MAWP
MAWP

STUFFINGBOX: O STD BORE
O TAPPEREDBORE

Q2691__________

Carbon Jri. Sys.

• END SUCTION O VERTICAL
O DBL SUCTION O MULTI STAGE

O CANTILEVER
• RADIAL
O INLINE
O VERTICAL

Solatia Inc.
St. Louis, MO

Dale:
7/23/03

PROPOSAL CURVE NO. 
NO. STAGES SPEED 
RATED EFF^ % RATED POWER  
MAX POWER RATED IMPELLER 
MAX HD RATED IMPELLER __________
MINIMUM CONTINUOUS FLOW: THERMAL  
NPSH REQ'D (HgO) (FT) STABLE 
ROTATION (FROM CPLG END): 
REMARKS; 

(lbs.)
(tbs.)

NON-OVERLOADING MOTOR REQUIRED

VOLTS/PHASE/HERTZ
TYPE
INSULATION________ I
LUBE
MIN. STARTING VOLTAGE 
LOCKED ROTOR AMPS
STARTING METHOD 
VERTICAL THRUST CAP

UP
DOWN

REMARKS

(GPM) 
(psig) 
(psig) 
(psig) 
(ft.) 
(whp)

<1 )

IMPELLER MTG: O INDIVIDUALLY SECUR O OVERHUNG 
O BETWEEN BEARINGS 

ROTATION (VIEWED FROM COUPLING END): O CW O CCW 

SHAFT: 
DIA. @ SLEEVE  
DIA. BETWEEN BRGS.  
SPAN BETWEEN BRG CENTERLINE  
SPAN BETWEEN BRG & IMPELLER  

COUPLINGS: 
MAKE 
RATING (HP/lOO RPM)  
LUBRICATION  

LIMITED END FLOAT REQ'D 
SPACER LENGTH (in.) SERV. FACTOR 

DYNAMIC BALANCED AGMA BLANCE CLASS O PUMP MFR. 
O DRIVER O PURCHASER O CPLG PER API 671

MFR
RPM 3500 
• HORIZONTAL

CAPACITY. NORMAL
DISCHARGE PRESS 
SUCTION PRESS MAX/RATED ________________
DIFFERENTIAL PRESS  
DIFFERENTIAL HD____________________________
NPSH AVAIL 5 (FT) HYDRAULIC POWER  
SERVICE: m CONTINUOUS • INTERMITTENT (STARTS/DAY 

LIQUID 
TEMP__________70_________ CF) MAX 
S.G. VISCOSITY @ MAX P.T.
VAP. PRESS @ MAX PT. 0^6 (psia) CORR/EROS BY 

FACING
f.F.

Prepared 8jr;
MMH

TABLE H l CLASS 
BARREL/CASE D.i.
CASE/IMPELLER WEAR RINGS
SHAFT CS SLEEVE
DIFFUSERS COUPLING HUBS
COUPLING SPACER/DIAPHRAGMS _______
BASEPLATE NO./MATL.
O VERTICAL LEVELING SCREWS
O HORIZONTAL POSITIONING SCREWS



CENTRIFUGAL PUMP DATA SHEET (CONT.)
Item No:
Description: Sauget. IL

SEAL INFORMATION TEST AND INSPECTION

NON WIT.

o

REMARKS: Provide Ccrt^tit^d ^‘oiformonce Curve
Si

No
No

ADDITIONAL COMMENTS;

Contingency PlanC

B
A

The ADVENT Group. Inc.APPO CUENTDESCRIPTION CHK-0ssue

l:\data\02691\dala sheets\pump data sheets.xls P«0«3o(2

SOIUTIA

ftMisien:

c

o
o
o

WIT.
o 
o
o

P’2
Spray Water Pump

Solatia Inc. 
St. Louis. MO

SLEEVE MAT’L: 
GLAND MAT'L:
AVX SEAL DEVICE:
JACKET REQ'D:
OTHER REMARKS: 

COMPLETE UNIT TEST
DISMANTLE AND INSPECT AFTER TEST 
FINAL INSPECTION
7-DAY NOTIFICATION REQ’D

Project No.: 
Project:

PreparH Sy:

02691________
Carbon Trt. Sys.

Pre»Final Design 
For Review

TEST
PERFORMANCE
HYDROSTATIC
NPSH
O
O 
o 
o

SEAL DATA:
MFR 
MODEL 
TYPE .

SEAL CONSTRUCTION
• CARTRIDGE MOUNT

NO SLEEVE
HOOKED SLEEVE OR NON-CARTRIDGE 
PUMPING RING

O<(«:

7/23.03
Sheet 04

Spec. No.:
Location:



TENCARVA NASH. ® 00 4MON 10:08 FA.X 615 742 3031

ver- 6.043

Curve: 2102-2

Fluid: Water

Pump:

NPSHa: — ft
Piping:

Suction: 3 in

Motor: 15 hp

— Data Point —

320 o
60

J 6a240
55

50
160

5"
80

4a0

16i
- Max Curve -

8

360240 280 32080 160 200

Hrs/yr

ft
400

Max Pwr: 27.6 bhp 
@ 300 US gpm

b 
h 
P

Size: 1.5x3-8 STX
Dia: 6.375 in

Pump 
%eff
57 
54 
49 
41
29

Head 
ft
172
180
184
187
189

gn Point: Flow: 100 US gpm 
Head:180ft

System: ~
Suction: — in 
Discharge: — in

N
P 
S 
H 
r

Specific Speed:
Dimensions:

- Design Curve — 
utoff Head: 191 ft
Shutoff dP: 82.8 psi 

Min Flow: 40 US gpm 
BEP: 61% eff

@ 154 US gpm
NOL Pwr: 12 bhp 

@ 223 US gpm

Flow: 100 US gpm 
Head: 180ft

Eff: 54% 
Power: 8.35 bhp 
NPSHr: 4.75 ft

lOz21 02

TMC
TENCARVA MACHINERY CO
The Advent Group

Discharge: 1.5 in

Frame: 254T 
TEFC Enclosure

Speed 
rpm
3500 
3500 
3500
3500
3500

Power 
bhp 
9.01 
8.35 
7.57
6.8
6.69

Motor 
%eff

55
Z

PUMP DATA SHEET
Goulds Process Pumps 60 Hz

Speed: 3600
NEMA Standard 
sized for Max Power on Design Curve

Sphere size: — in 
Power: -- bhp

Nss: —

Cost 
/kWh

Flow
US gpm
120
100
80
60
40

Selection file: (untitled)
Catalog: PRCESS60.MPC v 5.1

Temperature: 60 'F
SG: 1
Viscosity: 1.122 cP 
Vapor pressure: 0.2568 psig 
Atm pressure: 14.7 psig

120

3196J-3600
Speed: 3500 rpm

Limits: Temperature: — ’F 
Pressure: — psig

Ns: —

^2

— PERFORMANCE EVALUATION —
NPSHr Motor Motor
ft %eff kW
5.85
4.75
4
4
4

GPM Pump Selection System
10/21/02

US gpm 40
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Phil BrasherGoulds Pumps

ITT Industries

Oct 21, 2002

Attn: Mart Hausman
MODEL:3196 Size; 1.5x3-8 STX QTY: 1

Operating conditions
SERVICE
LIQUID

Incl

4,349

Sealing Method
MECHANICAL SEAL Burgmann - Cartex - Sic/Sic EPDM 316ss - (Cartridge-Single)

Piping
CPfplan;

Non witnessed assembled pump hydrostatic test 
Non witnessed running performance test

.../

Incl
Incl

CAPACITY Norm./Rate
HEAD

Water Temp. 60.0 deg F, Vapor Pres. 0.26 psi abs, SP GR 1.000, 
Viscosity 1.122 cp
100.0/100.0 gpm
180.0 ft

Performance at 3500 RPM 
PUBLISHED EFFY
RATED EFFY
RATED POWER
NPSHR
DISCH. PRESSURE
PERF.CURVE
SHUT OFF HEAD
MIN FLOW

Materials
CONSTRUCTION
CASING
ST. BOX COVER 
IMPELLER 
CASING GASKET 
■MPELLER O-RING

HAFT 
„HAFT SLEEVE 
LUBRICATION
SEAL CHAMBER 
BEARINGS
COUPLING 
COUPLING GUARD 
BASEPLATE

The Advent Group
INQNO: 101002 
Proposal No: PB210001 
Item No: ITEM002

54.0% (CDS)
51.5% with contract seal
8.8 hp (incl. Mechanical seal drag 0.37). (Run out 12.2 hp)
4.8 (ft)
77.9 (82.7 @ Shut off) (psig)
2102-2 (Rotation CW viewedfrom coupling end)
191.0ft
40.0 (gpm)

rKiue in usu
Pump Unit 
Driver
Boxing

. plan 7331 316SS tubing with 0.035 in wall thickness 
Testing

Testing 
Freight 
Accessories 
Total 1 Unit

Ductile iron with 316SS impeller
Ductile iron
True tile iron
316SS-Open (6.3750 rated (in) max=8.0000 min=5.0000)
Aramid Fiber with EPDM Rubber
Teflon
SAE 4140
316SS
Flood oil
Taper bore plus with axial ribs
SKF6207 (Inboard Bearing) SKF 5306 A/C3 (Outboard Bearing)
T.B. Wood's-SC 7H-
Carbon steel
Cast iron camber top

Flanges
150# flat face
Liquid end features
Impeller static balance to ISO G6.3

Frame features
Ductile iron frame ring

Non witnessed casing hydrostatic-test
Painting
Goulds Blue water reducible coating (Strathmore)



® 0 0 3
STX 1.5x3-8 Page2

Manufacturer:
Severe Dujy/Mill and Chemical "Epact Efficient"

Weights
TOTACNETTOTACNET UNIT WEIGHT 473.Olh

Program Version 2.3.0 0

Are you aware of PumpSmart Process Systems?

8k 
62.0

A 
72.0

4k 
62.0

250
12.Q

Driver: Electric motor
FURNISHED BY Pump mfg
RATING I5.00hp(lI.2KW)
PHASE/FREQA/OLTS 3/60 Hz/230/460 
INSULATION/SF F/1.13

Octave Band Center Freq.-Hz. 
500 Ik 2k
67.0 66.0 65.0

PumpSmart is a system that utilizes a standard process pump in conjuction 
with ITT Industries' unique and patented PumpSmart Control System and 
Software. The software, which resides on the controller microprocessor chip, 
allows the pump to monitor and react to any system condition.

PumpSmart
• Eliminates control valves, flow meters, and recirculation lines.
• Significantly reduces energy costs.
• Significantly increases MTBF.

Please contact your local Goulds Pumps representative for details and a 
demonstration CD-ROM, You may also contact us at www.gouldspumps.com 
or e-mail pumpsmart@fluids.ittind.com.

Pump mfg s Choice 
MOUNTED BY 
ENCLOSURE 
SPEED 
FRAME

10/21/02 MON 10:07 FA.V 615 742 3031 TENCARV.A N.ASH.
Proposal No: PB21000I________________ Item No: ITEM002______________ MODEL: 3196
Noise level Data
Maximum predicted sound pressures level pump only in Decibels (db) Re 0.0002 microbars measured 3ft horizontally 
and 5ft from the floor per QCP 580

31.5 63 125
62.0 63.0 66.0

Pump mfg

3600 RPM
254T



MON 10:10 FAX 615 742 3031 TENCARVA NASH.10/21/02 iti Uli

Model 3196 STX 725.1 A608

SUCTION11.50 oiscMARce

COUrLIMe CUAMO

Ie

J'- •'

I

HOLES 1.25

HCU25 MF — I.2S MC—--

H8 Hi

OHC HE HFHB
F«P FRP FRP

SASEPLJireX

IBOL
FLAHCES

1^ gg-l
CERliFIED FOR (OHSWHOl^ PURPOSES OHLT KHEl( SIGHED.
SIGHAIURE OAIE

55UE

05-10-93

01998 Goulds Pumps

5-
F

to 
(Z
15

t- 
OH 

AFRIOX.

♦ TXCRAHCe IS *0 -.50 FOR IROK BASCFLATe.

• mhih ioof
THREAKO.

£
1

1.00
>.*z

M.OO
>*,SQ
6.00

ZZ

5Z

BXSEPLAU DIMENSIONS
MS (

CAST 
IRON

Z.69
1,06
>|.<Z

12.SO
16 .SO 
«>1.S0

+- 
MS

f-

ITT Industries
jEnyrnpererf fw life

11

jZ
IM

*6
IB
20
21
2M
26
2S
2T

<•
5 
s
6
6
T 
7 
B
B
B 
B

1.11
1,61 
S,B>»

PUMP SIZE

he.sht

6________B^
6________
6________
B_______ 100
B IBB

CPLO.
IS 
»0 
MS
6S
75 

ISO
160
255 
2BQ
175 
IMS 
MIO 
1B0

I
1

7
2
2
2
1
1
1
1
1
1

1I6SS 
ORIF RAH

printed in U.S a.
Page 1 o<

)

Ioischaboe suction 
I SIZE SIZE
[ I I 1/2
r « 1^2 1

........ . : 

■ »
te”! 1/2 i

WE I OHr 
CAST 
IftON

an 
»zo

FROM .75- 
OETAILS.

orakiHg is I(ot ro scale 
OIHeHSIOHS Ik ikCRES 
)(E1GHTS(LB5IARE appbouhaie

HOTOR DIMENSIONS ( TEFC ) 
motors

I EC
BO ' 
IQS
SOL
loot
I I2H
1125
112M
I BOH
1601
I BOM

Dimensional Prints ■ Pump butline Drawing

1/2* H<’T 
ORIF RAH 

DRAIN

October 26, 1993
(Sup. 8/14/98)

loa. flAHscs arc furnished, oischarce fiange hill >e 
AS ...........................................

11/211

OFURHIShEO
g(^OT FuBNIShEP___________

^l50» ANSI FLAT FACE 
0 1500 ANSI RAISeO face 
01000 ANSI flat face bi 
O1OO0 ANSI RAISEO FACE ■

CRLC. OUARO OBQULDS
FURNISHCO BT OOTHERS

NEHA

56 
IM1T 
IM5T 
IB2T 
«BMT
21 IT 
2I1T 
25MT 
2S6T 
2BMT 
2BMT5 
2S6T
2B6TS

?/V- B i M-S/B-ll UlK"” 
-* * - B I M>VM-IO UNC-2B 

install founoation bolts Ik RIFE sleeves. Allow 
TO 1.50* FOR SROUTlNO. SEE INSTRUCTION BOON FOR

FOR TAPPED OPENINGS REFER TO DRAWING NO. A04I90A.

1/2- NFf 
bepplate ORA IN ON .. ferhabase FRF ONUT

____ HT 
CAST IRON

IS I.mm 
19 1,69
M6 6,12 I

REVISIW (ISSUE
‘ 0

No. ha

available options 
’"OH 

*□ RERKABASC" frp

TIASS DRIR RAN 
(ORIIONAI. I

CUSTOMER. .Apve^^■•
GOULDS serial kO.
CUSTOMER P.O. kO., 
heK ko- .
SERVICE, .

DRljili 5oi" 08-12-9?
APPROVED PIH

DRAHIHG

A0HH85AII 2

base
MO.

I .t9 
I .IB 
I .MM



CENTRIFUGAL PUMP DATA SHEET

Item No:
Doscription: Saugef. IL

OPERATING CONDITIONS PERFORMANCE

RATED100 100

RPM
/

95

3.C

Groundwater

7Q

1.122

MATERIALS

CONSTRUCTION

IMPELLERD.l. 316 55

SIZE FACING POSITIONANSI RATING

a F.F. Horii. Cj 3,’6 55
2 F.F. Vert.

I

I Iroi:

NO. SIZE TYPE

STUFFING BOX 

WARM UP

BEARINGS AND LUBRICATION

O SUMP

O API-614PRESS. •F

O STEAMOIL HEATER REQ'O

MOTOR DRIVE

MFR HP .’C

(in.). COUPLING SF 1.15

460 I

TFFC

F

MODEL 

REMARKS: REMARKS

Sheet of

C

6
A

The ADVENT Group, Inc.CLIENTCHKO APP-0oescaiPTiQNissue

l:\data\02691\data sheets\pump data sheets.xls 7/23AJ3PaoelofJ

CF)

(cp)

zr

Revitien: 
c

SERVICE

CONNECTIONS

SPLIT:

MOUNTING:

FRAME 

O VERTICAL

_____ GPM

14.1 GPM

O RING OIL

O PURE OIL MIST

O CANTILEVER

• RADIAL 

O IN LINE

O VERTICAL

CAPACITY. NORMAL

DISCHARGE PRESS 

SUCTION PRESS MAX/RATED ____________________

DIFFERENTIAL PRESS  

DIFFERENTIAL HD_________________________________

NPSH AVAIL J.C- (FT) HYDRAULIC POWER 

SERVICE: m CONTINUOUS • INTERMITTENT (STARTS/DAY

BHP

BHP

FT

P-3

Frailer Oewotering Pump

TYPE:

(in.)

(in.)

(in.)

(in.)

Dale;
7/23/03

NOZZLES 

SUCTION 

DISCHARGE

PSIG @  

PSIG @ PUMPING TEMP. 
• LARGE BORE 

O JACKETED

/________ 3

ENCLOSURE

BEARINGS 

TEMP RISE  
FULL LOAD AMPS 

TABLE H l CLASS

BARREL/CASE

CASE/IMPELLER WEAR RINGS 

SHAFT C5__________________________ SLEEVE

DIFFUSERS COUPLING HUBS

COUPLING SPACER/DIAPHRAGMS _________

BASEPLATE NO.ZMATL.
O VERTICAL LEVELING SCREWS

O HORIZONTAL POSITIONING SCREWS

Contingency Plan 

Pre-final Design 

For Review

BEARING; (TYPE/NO.)

RADIAL

THRUST

LUBRICATION
O GREASE • OIL FLOOD

O FLINGER OPURGE OIL MIST

O CONSTANT LEVEL OILER

O PRESSURE O API-611

O OIL VISCOSITY. GRADE

O ELECT.

MAWP

MAWP

STUFFING BOX: O STD BORE
O TAPPEREDBORE

Project No.:

Project:

02691
Carbon Tri. Sys.

• END SUCTION O VERTICAL

O DBL SUCTION O MULTI STAGE

O VERTICAL

O AXIAL

• FOOT

O CENTERLINE

O OTHER

(GPM)

41.1

Solulia Inc. 
St. Louis. MO

IMPELLER MTG: O INDIVIDUALLY SECUR O OVERHUNG

O BETWEEN BEARINGS

ROTATION (VIEWED FROM COUPLING END): O CW O CCW

PROPOSAL CURVE NO. 

NO. STAGES SPEED 

RATED EFF^ % RATED POWER  

MAX POWER RATED IMPELLER 

MAX HD RATED IMPELLER

MINIMUM CONTINUOUS FLOW: THERMAL 

NPSH REO'DCHjO) (FT) STABLE 

ROTATION (FROM CPLG END); 

REMARKS: 

(lbs.)

(lbs.)

NON-OVERLOADING MOTOR REQUIRED

LIQUID

TEMP____________70___________ CF) MAX 

S.G. LO VISCOSITY @ MAX P.T.

VAP. PRESS @ MAX PT. 0 26 (psia) CORR/EROS BY 

VOLTS/PHASE/HERTZ^

TYPE

INSULATION__________ j

LUBE

MIN. STARTING VOLTAGE 

LOCKED ROTOR AMPS

STARTING METHOD 

VERTICAL THRUST CAP

UP 

DOWN 

SHAFT;

DIA. @ SLEEVE

OIA, BETWEEN BRGS^ 
SPAN BETWEEN BRG CENTERLINE
SPAN BETWEEN BRG & 1MPELLER_

COUPLINGS:

MAKE 

RATING (HP/100 RPM)

LUBRICATION  

LIMITED END FLOAT REQ’D 

SPACER LENGTH (in.) SERV. FACTOR 

DYNAMIC BALANCED AGMA BLANCE CLASS O PUMP MFR.

O DRIVER O PURCHASER O CPLG PER API 671

CASING DRAIN

VENT__________

PRESS GAUGE

RPM 1750
• HORIZONTAL

Spec. No.:

Location:

(GPM)

(psig) 

(psig) 

(psig) 

(ft.) 

(whp)

<1 )

Prepared By:
MMH



CENTRIFUGAL PUMP DATA SHEET (CONT.)

Item No:
Sauget. ItDescription:

SEAL INFORMATION TEST AND INSPECTION

NON WIT.

-V ; c’;,f! O

REMARKS; Prov.’rte Corfified Pei-Qinwnce Cuzve

 
N- 

No 

 

 
 
 

ADDITIONAL COMMENTS:

ShMt ? riOat«:

7/2/303

^Contingency PlanC

B

A
The ADVENT Group. Inc.CLIENTAPP-0CHKOISSUE DESCRIPTION

l:\data\02691\dala sheets\putnp data sheets.xls 7/23fl)3P»9a3ol3

SOLUTIA

RevisioH;

c

o
o
o

WIT.
o 
o 
o

j?- S:SLEEVE MATX: 
GLAND MAT'L: 
AVX SEAL DEVICE: 
JACKET REQ'D: 
OTHER REMARKS:

Solulia Inc.
St. Louis, MO

COMPLETE UNIT TEST
DISMANTLE ANO INSPECT AFTER TEST
FINAL INSPECTION
7-OAY NOTIFICATION REQ’D

Project No.: 
Project:

Pre-Final Design 

For Review

02691
Carbon Tri. Sys.

TEST
PERFORMANCE
HYDROSTATIC
NPSH 
O 
o 
o
o

CARTRIDGE MOUNT
NO SLEEVE
HOOKED SLEEVE OR NON-CARTRIDGE
PUMPING RING

seal DATA: 
MFR  
MODEL  
TYPE ____

SEAL CONSTRUCTION 
•

Praparttf By;

MMH

Spec. No.:
Location:

P-3
Trailer Dewatering Pump



11/20/02 WED 16:43 FAX 615 742 3031 TENCARVA NASH. IMIZ

Phil BrasherGoulds Pumps

ITT Industries

Nov 20, 2002

MODEL:3196 Size: 2x3-10 MTX QTY: 1

5,182

Sealing Method
MECHANTCAL SEAL Burgmann - Cartex - Silicon Carbide vs Silicon Carbide EP DM 3I6SS - (Cartridge-Single)

rroposalNo: PB211002
Item No: ITEM003

CAPACITY Norm./Rate
HEAD

Incl
Incl

Operating conditions 
SERVICE
LIQUID VPaterTemp. 60.0 deg F, Vapor Pres. 0.26psiabs, SP.GR 1.000,

Viscosity 1.122 cp
100.0/100.0 gpm
95.0 ft

Performance at 1750 RPM
PUBLISHED EFFY
RATED EFFY
RATED POWER
NPSHR
DISCH. PRESSURE
PERF.CURVE
SHUT OFF HEAD 
MIN FLOW

Materials
CONSTRUCTION
CASING 
ST BOX COVER 
IMPELLER 
CASING GASKET 
'“’PELLER O-RING

lAFT 
_.IAFT SLEEVE 
LUBRICATION 
SEAL CHAMBER 
BEARINGS 
COUPLING 
COUPLING GUARD 
BASEPLATE

Testing
Freight 
Accessories 
Total 1 Unit

KKlUt in U£>U
Pump Unit 
Driver
Boxing

Ductile iron with 316SS impeller
Ductile iron
Ductile iron
316SS-Open (9.5000 rated (in) max—10.0000 min=6.0000)
Aramid Fiber with EPDM Rubber
Teflon
SAE 4140
316SS
Flood oil
Big bore
S1& 6309 (Inboard Bearing) SKF 5309 A/C3 (Outboard Bearing)
T.B. fVood's-SC 6-
Carbon steel
Cast iron camber top
Current motor frame is 21 ST. Baseplate is sized to accommodate 254T future motor size

51.0% (CDS)
51.0%
4.7 hp (Run out 8.4 hp)
5.0 (ft)
41.1 (43.2 @ Shut oft) (psi g)
5025-2 (Rotation CW viewedfrom coupling end)
99.9 ft
19.0 (gpm)

Flanges
150# flat face
Liquid end features
Impeller static balance to ISO G6.3
Frame features
Ductile iron frame adapter
Piping
CPI plan 7301 armored Teflon hose A-20 Fittings
Baseplate Features
Engineering charge for future frame
2 Frame baseplate drilling
Painting
Goulds Blue water reducible coating (Strathmore)



11/20/02 WED 16:44 FAX 615 742 3031 TENCARVA NASH. 1^0 0.3

MODEL: 3196 MTX 2x3-10 Page2Item No: ITEM003Proposal No: PB211002

573.01b
Program Version 2.3.0.0

125
65.0

8k
67.0

63
66.0

4k 
68.0

A
75.0

250
67.0

31.5
65.0

Driver: Electric motor 
FURNISHED BY Pumpmfg 
RATI NG lO.OOhp (7.5 KW)
PHASE/FREQA/OLTS 3/60 Hz/230/460 
INSULATION/SF F/I.15

Octave Band Center Freq.-Hz. 
500 Ik 2k
67.0 69.0 68.0

Noise level Data
Maximum predicted sound pressures level pump only in Decibels (db) Re 0.0002 microbars measured 3ft horizontally 
and 5ft from the floor per QCP 580

Pump mfg
Severe Duty/MHl and Chemical Premium Effictenc\
1800 RPM
215T

Manufacturer: Pump mfg s Choice
MOUNTED BY
ENCLOSURE
SPEED 
FRAME

Weights
TOTAL NET UNIT WEIGHT
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Curve; 5025-1

Fluid: WaterD n Point:

Pump:

NPSHa: — ft
Piping:

Suction: 3 in

Motor: 10 hp

10” 50— Data Point —- 60 £2
62

60
80

60

6"
40

20

0 1-&

10
-- Max Curve »

5

36080 120 160 200 240 280

Hrs/yr

ft
100

b
h
P

Head 
ft
95.3 
97
97.7
98.3
98.8

Max Pwr: 9.87 bhp 
@ 314 US gpm

Size: 2x3-10 MTX
Dia; 9.5 in

Pump 
%eff
56
51 
42 
31
21

System: —
Suction: — in 
Discharge: — in

GPM Pump Selection System ver: 6.043
11/20/02

Flow; 100 US gpm 
Head; 95 ft

N
P 
S 
H 
r

Selection file; ADV1119.UFS
Catalog: PRCESSeO.MPC v 5.1

Specific Speed:
Dimensions: Discharge: 2 in

Frame: 215T
TEFC Enclosure

TMC
TENCARVA MACHINERY CO

Speed: 1800
NEMA Standard 
sized for Max Power on Design Curve

PUMP DATA SHEET
Goulds Process Pumps 60 Hz

Motor 
%eff

Speed 
rpm
1750 
1750 
1750
1750
1750

Power 
bhp
5.19 
4.8 
4.76 
4.78
4.81

Cost 
/kWh

Flow
US gpm
120
100
80
60
40

- Design Curve - 

utoff Head; 99.9 ft
Shutoff dP: 43.3 psi 

Min Flow: 19 US gpm 
BEP: 62% eff 

@ 194 US gpm 
NOL Pwr: 8.56 bhp 

@ 296 US gpm

i
320

~ PERFORMANCE EVALUATION --
NPSHr Motor Motor
ft %eff kW
3.27
3.03
3
3
3

Flow; 100 US gpm
Head; 97 ft

Eff: 51% 
Power; 4.8 bhp 

NPSHr; 3.03 ft

3196_l-1800
Speed; 1750 rpm

Limits: Temperature; — °F 
Pressure: — psig

Ns: —

Temperature; 60 °F
SG: 1
Viscosity: 1.122 cP
Vapor pressure: 0.2568 psig 
Atm pressure: 14.7 psig

US gpm 40

Sphere size: — in 
Power: — bhp

Nss: —

55 
’'^1



TANK DATA SHEET

Sauget, IL

See Drawing Number SS-1

Height: 12'
1

Size (in.)

N/A
N/A Uniform Load; N/A

Code:
N/A

1.0 Remarks:

°F
mph

Other Remarks:

APP'D CLIENT The ADVENT Group, Inc.

l:\data\02691\specifications\Backflush Tank.XLS 1 7/23/03

SOLUTIA

Revision
C

c 
_____ B 
_____ A
ISSUE

T-f
Backflush Supply Tank

Item No: 
Description:

[Project No.: 
[project:

Tank External Coating:
Surf, prep acc. to SSPC-SP6
Prime coat alkyd phenolic primer 2-3.5 mDFT 
(Tnemec Series 37 or equivalent)
Top coat alkyd enamel, 2 coats at 1.5-3.5 mDFT per coat 
Tnemec Series 2H or equivalent

Facing
F.F.
F.F.
F.F.
F.F.
F.F.

FL-FL

Operating
Design

Inspection:
Radiograph:

1
2
3

Mark No.
A
B 
C 
D
E
F

1^

1®.
17

1®.
19

20

21
22
23

21

2®.

28
29
30
31

Qty
1
1
1
1
1
2

Sp. Gr.
Type:

Tank Internal Coatinq/Liner:
Surface prep. According to SSPC-SP5
2 coats epoxy-polyamide 8-10 mil total DFT 
(Tnemec 66 or equivalent)

Applicable code: 
Construction:
Stress Relieve:
Testing:

PREPARED ON BEHALF OF
Solutia, Inc.

6"
8"

11 
4" 
8"
8~

Contingency Plan
Pre-Final Design 

For Review______
DESCRIPTION

4_
5

T_
8

W
1_
2

13

Service: Treated Groundwater
Shell Dia. (I D.): 14'________
Number Req'd:

Solutia Inc.
St. Louis. MO

_______  5/^

psig @ 
70

Date
7/23/'O3

Prepared By
ATL

Shell:
Roof:
Liner:
Type of Roof:

API-650 Appendix J
Emergency Vacuum Design:
Liquid Ht_______ 10.5 ft
Insulation:______ N_________
Stress Relieve for Process Reasons:
Min, design metal temperature:
Steam out conditions:_______
Design Wind Speed:________
Seismic Zone: 2A_______

MECHANICAL (MATERIALS)

02691_________ Spec. No.:
Carbon Treat. Sys. | Location:

TEMPERATURE
70__________
Ambient_____

CORR. ALLOW. 
None________
N/A

Rating
150#
150»
ISOtt
150# 
150# 
150#

at 70 °F

NOZZLES
Drain______
Backflush
Trailer 
Spare_____
Overflow 
Fill

PRESSURE
Atm.
Atm. 

MATERIAL
CS

N/A
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•3/4" HALF CPLG.ORIENT.

CLJ 1 -L 3x3x1/4x6"

2’-8’’L 3x3xl/4
0*-6"

0 E F G
9-3/8” 7-5/16”i
[ >

OP. WT.

PS1

SCALE: 3" - 1’-O“

1 THRU HOLE

T -6--

O’-4"

*

»

NOTE 2

TANK ANCHOR DETAIL
SCALE: N.T.S.

EL. 12’-O" ISl
EL 11’-4” — EL 11’-0”

EL 9’—0" PSI —. REV DESCRIPTIONI

REVISIONS
I

4 EL 3-0” PSI—<= -------EL 3’-0"

5----  EL 1-2 3/16” Itt EL O’-10”n 11 fl
•SEE TANK ANCHOR DETAIL

T-1 BY

BACKFLUSH SUPPLY TANK CSRDRAWN APPR.
CHKD.

1 OF- 1 SIZE. DSHEET

©

OVERALL DIMENSIONS (FT-INCH) 
C

T

BACKFLUSH SUPPLY TANK
PLAN AND ELEVATION

1. r ANCHOR BOLT TO BE HAS STANDARD ASTMA36 STEEL 
ROD SECURED WITH HY150 ADHESIVE PER HILTI.
MINIMUM EMBEDMENT OF BOLT IS 8 1/4” BELOW TOP 
OF CONCRETE.

2. SITE WORK. SU^B, AND FOUNDATIONS TO BE DESIGNED
BY OTHERS.

D
C

DESIGN UPLIFT
10.000 LBS 
PER BRACKET

REV.

D

SOLUTIA KRUMMRICH
SAUGET, IL

y/2'' ASPHALT 
BOARD----- \

N02Z. 
A 
B 
C 
D
E__
F 
G

QTY.
1
1 
1 
1 
1 
2

®m4------EL O’-8 15/16”
L- EL O’-O”

DATE

11/14/02 
11/14/02

BRACKET BY TANK VENDOR 
1" ANCHOR BOLT 
(NOTE 1) 

_ 14” 
MIN

CONTINGENCY PLAN
PRE-FINAL DESIGN

3/4"0 THRU HOLES- 
2 (REQ'D)

DATE

11/14/02

CSR
CSR
APPP 

BY

T 
s

I

TYPE/ DESCRIPTION 
150f FLG 

8" 150# FLG 
4" 150# FLG 
4" ISO# FLG 
a" ISO# FLG 
8" 150# FLG/FLG

®-^—
IK-?-®

ISl
INSTRUMENT SUPPORT

SERVICE 
DRAIN 
BACKFLUSH 
TRAILER 
SPARE 
OVERFLOW 
nix

PIPING SUPPORT
SCALE: r - 1’-0"

HEIGHT DIA
Ty-0»| 14-0-

DESIGN PRESS. PSIG_AMfi_ OP. PRESS. PS1G .AISL 
DESIGN TEMP. DEG F, AMB OP. TEMP. DEG F._70. 
LIQUID WATER PH. 7.0 SP. GRAVITY 1.0 
DRY WT. LBS.  OP. WT. LBS. - 
TANK VOL GAL. 12.000
DESIGN CODE: API650. APPENDIX J

®r
THE ADVENT GROUP, INC. 

Noshville. TennessM

7/2i/Qi
11/19/02
DATE

RLR
RLR

MADE 
BY

BV

RLR
TL

SCALE: 1/4”=1'-O”_____________ ________________________

nL£_LocATiONj?^DWM£2691\25i£^^
CONTRACT NO. I DRAWING NO.

02691 SS-01



AIR COMPRESSOR

Spec. No.:
Sauget, IL

COMPONENTS

Compressor

Drive Motor

The air system shall consist of a dry-type air intake filter rated at 3 microns, pneumatically operated air intake valve /Air System

Controls

*

Rev.: Date: 7/23/03C

APP'D CLIENT The ADVENT Group, Inc.

7/23/0302691 \data sheets\Compressor Data Sheet.xls Page 1 of 1

SOLUTIAC
B
A

ISSUE

Lubrication shall be accomplished by inherent pressure differentials and without the use of an external mechanical oil 
pump. A heavy duty, full flow 10 micron oil filter and oil aftercooler shall be provided with an OSHA approved fan 
guard. The aftercooler, moisture separator and automatic condensate trap are to be piped and mounted within the 
compressor package.

The compressor element shall be a rotary screw design consisting of asymmetrical rotor profile for minimal internal 
leakage and maximum compressor efficiency. Heavy duty bearings capable of L-10 bearing life in excess of 90,000 
hrs shall be used.

Shall be TEFC NEMA or lEC T frame, squirrel cage, induction type with Class F insulation. Motor to be 3 ph, 60 
Hertz, 460 Volt. Motor construction shall be rugged cast frame, cast rotor, non-hygroscopic insulation, phase 
corrosion resistant wire, premium efficiency. Motor service factor shall be 1.15.

• Stop / reset indicator
• Mounted and wired starter
• Moisture sensor status
• Oil separator change indicator

C~1
Carbon Transfer Air

Oil System / 
Aftercooler

GENERAL
The air compressor shall be of a single stage, 40 CFM minimum, 100 psig, oil injected, air cooled, screw type. All 
components will be provide as a package unit with a sound enclosure and outside weather protection. The package 
will include an oil injected air cooled, screw type, compressor, drive motor, oil lubricating system, air system, and 
minimum 120 gallon ASME coded air receiver. All electronic regulating controls shall be provided.

Solutia Inc.
St. Louis. MO

Hem No.
Description:

02691 
Carbon Trt. SysTf Location:

PREPARED ON BEHALF OF
Solutia, Inc.

Project No.: 
Project:

Contingency Plan 
Pre-Final Design 
For Review_____

DESCRIPTION

A solid state electronic control system shall be provided including:
• Constant run control (load / no load)
• Automatic start / stop control
• Drive motor overload indicator with shutdown
• Dual / Independent high temperature indicator with shutdown
• Air filter change indicator
• Digital readouts for compressor discharge air pressure and air temperature, reservoir discharge pressure

Prepared by:
ATL



Jltlas Copco
01/15/01

GA5-11C SERIES

MODEL

PSIG

7.9

.12 .12.12inches of water

66 6867

8.0
4.6

13
1.23

17
1.23

21
1.23

Air
104
32

Air
104
32

Power Requirements
Compressor
Compressor Fan
Pack Unit (Total)
Compressor @ No Load

BTU/hr
BTU/hr

CFM
CFM

BHP
BMP
BHP
BHP

Oil Injected
Rotary Screw Compressors 
7 1/2 thru 15 Horsepower

GAS
100 125 150 175

8.9 8.3 8.0
0.1

9.0 8.4 8.1 
4.0 3.9 3.6

GA7
100 125 150 175

30,290
31,665

954
1,307

15
57 52 47 42

100 125 150 175
58

FAD (Free Air Delivery) measured according to CAGI-PNEUROP PN2CPT2/ISO1217, Ed. 3, Annex C-1996 
® Full Feature units, dryer module air pressure drops must be included

Freeze Protection will be required in ambients below 32°F (reference price page)
Noise level measured according to CAGI-PNEUROP PN8NTC2.2 test code

45,301
47,185

HP
CFM 
PSIG 
PSIG

954
1,304

16.9 17.6 17.4 17.6
0.1

17.0 17.7 17.5 17.7 
8.0 7.6 7.1 6.8

°F
°F

Air
104
32

Noise Level''*’
- Standard Pack, Pack, FF dB(A)

°F 
Gal

7.5
29 25 21 18

100 125 150 175
58

1,127
1,624

22,145
23,250

GA11C
100 125 150 175

Product Data; GA5-11C.PD001

Page: 1 of 2

Effective:

10
41 36 31 27

100 125 150 175
58

General
Horsepower
Capacity-FAD'*’
Operating Pressure ® 
Min Operating Pressure'^’ 
Max Package Pressure'^’

- Standard Pack, Pack 
Drive System

11.3 11.8 11.5 11.1
0.1

11.4 11.9 11.6 11.2 
6.0 5.5 5.4 4.8

Cooling
Cooling Medium 
Maximum Ambient Temp 
Minimum Ambient Temp‘d’ 
Cooling Air Flow

- Standard Pack, Pack
- Full Feature

Package BTU Rejection
- Standard Pack, Pack
- Full Feature

Allowable Pressure Drop
in Duct Work

Aftercooler Approach
- Standard Pack, Pack 

Oil Capacity

107 132 157 181 
V-Belt

107 132 157 181 
V-Belt

107 132 157 181 
V-Belt



/tdas Copco
2 of 2
01/15/01

1
MODEL

1.89

lbs

1

0.5
0.1

lbs
lbs

72
y«

Model
HP 
°F

in NPT 
inNPT

KW
KW

lbs
lbs

in 
in
in

815/817/872
972 / 974/1029

17 17
17 17
17 17
17 17

GAS
100 25 150 175

34 X 24 X 49 
34x24x4968 X 37 X 73

0.50.1

GA7
100 125 150 175

485 / 487 / 542
6067 608/664

34x24x49
34 X 24 X 49 
68 X 37 X 73

.24/.16

.32 / .22

17 17
17 17
17 17
17 17

864 / 866 / 932 
1020/1022/1088

514/516/582
635 / 637 / 703

34 X 24 X 49 
34 X 24 X 49 
68 X 37 X 73

0.8
0.1

72
y«

DDp
DD 
PD 
QD

465/467/522
587/589/644

.24/. 16 .32 / .22

17 17
17 17
17 17
17 17

835 / 837 / 892
991 /993/1049

32
32
32
32

32
32
32
32

32
32
32
32

.24/.16.32 / .22

32
32
32
32

32 32
32 32
32 32
32 32

72 
y4

Recommended Filter*^’
1.0 micron
1.0 micron/0.1 PPM
0.01 micron/0.01 PPM
0.003 PPM

Refrigerated Dryer
Full Feature Only

Dryer module
Compressor rating (nominal)
Pressure Dewpoint'®*
Pressure Drop at nominal capacity PSIG
Cooling Air Flow
Outlet Temperature above ambient
Refrigerant Type
Refrigerant Charge
Input Power

- Compressor
- Fan Motor

Tank Mounted
Standard Pack/Pack/FF 

-Net
- Shipping

ID 19 
.67

35-39
1.0 .58 .44 .29 

353
6

R134a
.88

ID 19
.67

35-39
1.16 .73 .44

353
8 

R134a 
.88

ID 26
1.1

35-39
3.77 2.61 1.74 1.31 

353
11

R134a
.88

GA11C
100 125 150 175

Weights (approx.)
Base Mounted

Standard Pack/Pack/FF
-Net
- Shipping

Product Data: GA5-11C.PD001
Page:__

Effective:

'®’ Discharge valve adds approximately 5 inches to installed length 
'®* Dewpoint at standard Atlas Copco ref. conditions

At standard filter inlet conditions (Ref. Filter Price Book Section)

CFM 
°F

Full Feature (LxWxH)
Tank Mtd (LxWxH)
Discharge Valve Connection

Standard Pack, Pack, FF
Tank Mtd

Condensate Drain Connections
- Manual outside/inside diameter in
- Automatic outside/inside dia. in

GA5-11C SERIES
Oil Injected

Rotary Screw Compressors
7 1/2 thru 15 Horsepower

Dimensions
Standard Pack, Pack (LxWxH)'®’ 
Full Feature (LxWxH)'®’
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1□ L
WEIGHT (iba.) ZT Z2 Z3

25GA 5 <67.46 12.0 18.11
H.2817.91 24.41CA 7 487.31 11.81 i

GA lie 516 17.71 23.82 •o11.61 23.62

11.67

n
no o /TT

© © 
a ■

5.91

Otj

r>62 10.12 i
3.76 <53

<8.39T
3.13

A
02<96

20.28

33.86

GA3ZIIC

s a MO•*ruJ
r

23

2 36

“T

7.66

1

r
ELECTRICAL CABLE 

ENTRY a 1.46

COOLING 
AIR OUTLET

OESOMIW

1310 9077 66 | 01

1
9.09

4W«.&r>» *T
960

I COMPRESSED 

AIR outlet 
1/2" NP7

COMPRESSOR 
COOLING AIR 

INLET

□ INFORMATION ONLY
□ CERTIFIED
□ APPROVAL REQUIRED 

(CUSTOMCR SUWA RtQUIRCD}
BATE: __________________

MOTOR 
COOLING 

AIR OUTLH

♦
©-------

ATLAS COPCO COMPRESSORS IMC. 
‘AX.rwt. wsucMuscni 

ARRANGEWENT
1 PACK

MOTOR 
COOLING AIR 

INLET

BR. y>. JC 
GENERAL J 
STANOARO

2.36

I
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MBCI^AIR AND LIQUID PURIFICATION SYSTEMS

Drain Guard
Compressed Air Condensate Drain Trap

{'■v.

J

fc
• I.'' <1

• Three Year Limited Warranty

isas

j!

Miller / Bowers Co., Inc.
1680 South Livemois 

Rochester Hills, Ml 48307
Phone: (248) 656-3605 Fax: (248)656-3618 

email: Sales@dlbmbci.com

• Trundle-Mounted Actuator 
Increases Ball Valve Life

• Engineered for Most Chemically 
Hostile Environments

’lafcl

• 1/8” Pilot Compressed Air 
Connection

• Non-Clogging: 1/2" NPT 
Inlet / Outlet Ports

• Efficient, Airless Discharge

• Automatic, Reliable Operation

• Maximum Return on Investment

• No Electricity Required; 
Intrinsically Safe

• Sealed Actuation Mechanism

• No Magnets to Attract Metallic 
Particles

• SPC Cycle Counter to Measure 
the Frequency of Drain 
Operation

• Light Weight (13 Lbs.): Easy to 
Install, Hang, Mount, etc.

bJ

MILLER/BOWERS COMPANY. INC

I
J

' KM

fl

i vil

n
Drain Guard Model AD9800/SPC Patents Pending 
Height 10-1/4" Width 9-5/8" Depth 7-1/2" 
Maximum Working Pressure: 200 PSIG

Drain the Condensate, Keep the Air...

Do it with Drain Guard.
For Sales Information:

IIp
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WKISPCH VENWHI&PCR VENT
PtLQI AIR rmCRpilot air filter-

CONOENSATC INLET CONOCNSATE

JE

© TRIGGER ARM n.OAi(J>flOAT

- trigger arm
&

L •TtlhfR - IE fHCR

CCvDEnSate outletyU'ifXAL ’Nl.hl OPHOnA; .Ni/. •

CLOSED POSITION OPEN POSITION

Operating Cycle:

As condensate accumulates in the reservoir, float ® rises, until tether ® pulls on trigger arm ©.

Trouble Free Solution
• Drain Guard Discharges Liquid Only, Never Compressed Air. (

• Demand Activated; No Manual Intervention Required.

• Anodized Aluminum and Other Corrosion Resistant Materials are Standard.

A Your Local Distributor is:

------------

=loat drops as the liquid exits, lever assembly returns to vertically aligned position, the pilot air is 
shut off, causing the discharge valve to close.

articulating
actuator

ARTICULATING 
ACTUATOR

MANUAL drain 
Button

linkage isolation 
chamber

MANUAL CHAIN
BUTTON

-------linkage >SCLAnc.N 
CHAMOER

Pilot air CONNECTION 
1/8" ^Nl-'T

Miller / Bowers Co., Inc.
1680 South Livernois

Rochester Hills, Ml 48307
Phone: (248)656-3605 Fax: (248)656-3618^

1/2" CONOENSATf 
discharge VALVI. -

1/?’ CONDENSATE 
DISCHARGE VALVE

• For High Pressure Applications, a 450 PSIG Model is Available. 
Contact Your Local Distributor or MBCI for Details.

• Simple Installation, Using Either Upper or Lower Condensate Entry Point.
Provide for Pressure Differential Line or Whisper Vent to Assure Trouble Free Operation.

• Extended Ball Valve Life Results from Unique Actuator Mounting and Special Valve 
Construction.

--r.r“X-U_4

• Install at Natural Condensate Collection Points; Aftercoolers, Separators, Dryers, Receiver 
Tanks, Drip Legs and Intercoolers.

x

©
<  —

At the 52 ounce level, actuating linkage ® moves laterally, opening the pilot air, which powers the 
actuator, discharging the liquid.

actuating linkage

------T

© 
actuating linkage

pilot air connection 
1/8" TNPi



PART 1 - GENERAL

1.01 SUMMARY

A.

B.

C.

D.

SYSTEM DESCRIPTION1.02

A.

B.

C. All pumps shall be mounted on baseplates.

1.03 PERFORMANCE REQUIREMENTS AND DESIGN CRITERIA

A.

SUBMITTALS1.04

A.

B. The CONTRACTOR'S drawings shall be direct reproducibles able to produce clear, sharp, and 
legible prints. Fabrication of the equipment shall not be started until after the CONTRACTOR has

SECTION 15220
CENTRIFUGAL PUMPS

The CONTRACTOR shall submit, in the manner and within the time limit as set forth in the contract 
documents, the items listed herein for all the equipment and materials furnished under this section.

It is not the intent of this section and associated drawings to specify all details of design, fabrication 
and construction. It shall be the responsibility of the CONTRACTOR to provide equipment that has 
been designed, fabricated and equipped in accordance with stated standards and high standards of 
engineering and workmanship that is suitable for the specified service.

The CONTRACTOR shall supply three centrifugal pumps (plus uninstalled spares) designed for the 
intended use which includes start-stop and automatic operation and pumping of treated groundwater 
or non-potable, clean water.

This section covers the requirements for the functional design, performance, materials, construction 
features, testing, quality and handling of the equipment described herein.

The work includes supply, erection, delivery, complete installation and testing of horizontal 
centrifugal pumps as part of the Treatment System. The required pump performance requirements 
are listed in the attached data sheets.

The centrifugal pumps described in this section shall be installed as shown on the Contract 
Drawings.

The performance requirements of the individual horizontal centrifugal pumps are specified in 
Attached data sheets. The horsepowers and pump details are provided as guidance to the 
CONTRACTOR. The CONTRACTOR shall match/verify the required pump speed and horsepower 
to the required service per the manufacturer's recommendation.

The CONTRACTOR shall supply and provide all materials, fabrication, drawings, erection, design, 
installation, testing and delivery of services as specified in this section and on the drawings for 
complete installation and proper operation of the horizontal centrifugal process pumps as part of the 
GAC Backup Treatment System.



received written drawing review approvals from the ENGINEER.

C. Submittals to be provided include:

1.

2.

3. A complete set of recommended spare parts based on equipment literature.

4. Operation and maintenance manuals covering all equipment.

5.

6. Inspection report for routine test of each motor.

CONTRACTOR shall provide six (6) copies of each submittal.D.

PART 2 - PRODUCTS

2.01 EQUIPMENT

A.

B.

C.

D. Pumps shall be constructed and rated for outdoor operations.

The pump casing drain shall be provided with plugs.E.

F.

G. Pump and motor shall be rigidly mounted on baseplates. The baseplate shall be constructed of cast 
iron for resistance to wear, corrosion and abrasion. The baseplate shall include anchoring holes for 
installation as required.

The pump casing shall be concentric volute, back pullout design with flanged suction and discharge 
connections.

Descriptive literature bulletins, and/or catalogs of the equipment. Total weight of the 
equipment and operating weight, foundation requirements, including type and location of 
loading, size and material of anchor bolts.

Pumps used for the same service shall be of the same model line by the same manufacturer. Two 
identical pumps shall be provided for each application unless otherwise noted. Pumps shall meet the 
following specifications.

Shop drawings showing the exact layout dimensions of the equipment, including locations, 
size and details of fittings and corrections. Schematic electrical diagrams specifically 
showing connections to field-mounted equipment.

Pump gaskets and seals shall be suitable for non-potable service. The pump shall be rated for 
efficient operation meeting the performance requirements outlined in Attached data sheets. The 
pump shall be capable of intermittent and continuous operation.

Supplier shall provide centrifugal pumps with a non-overloading, TEFC motor, as specified in 
Attached data sheets.

Manufacturer's literature including certified pump curves, electric motor data such as 
horsepower rating, full load amps, motor speed, efficiency and power requirements.



H.

I.

Pumps shall be equipped with mechanical seals.J.

K.

Manufacturers:L.

2.02 MOTORS - GENERAL

A.

Unless otherwise required by the load, all motors shall be NEMA Design B, normal starting torque.B.

C.

D.

E.

F.

G.

Insulation systems shall be resistant to attack by moisture, acids, alkalis, and mechanical or thermal 
shock.

Bearings shall be grease lubricated, anti-friction, tapered roller or double row ball type. Bearings 
shall carry all radial and thrust loads with a minimum B-10 life expectancy of 100,000 hours as 
defined by the Anti-Friction Bearing Manufacturers' Association Standards, (see attached).

Motors for outdoor service shall have vacuum/pressure impregnated epoxy insulation for moisture 
resistance.

Couplings for connecting pump with motor shall be made of forged steel. They shall be lubricated 
and flexible, sized to transmit all power from the motor to the pump over the complete operating 
curve and speed range. A 14 gauge stainless steel guard conforming to OSHA requirements shall be 
provided with the coupling.

Anti-friction motor bearings shall be designed to be regreasable and initially shall be filled with 
grease suitable to ambient temperature of 40 degrees C. Bearings shall be shown to be suitable for 
the intended application in terms of B-10 rating life. Class M3 or better.

Supplier shall provide sufficient motor and pump supports to ensure pump reactions and other forces 
are not transferred to the discharge piping system.

Backflush Pump - GOULDS 3196 or equal
Spray Water Pump - GOULDS 3196or equal
Transfer water/Trailer Dewatering Pump - GOULDS 3196 or equal

All motors shall be a NEMA frame 143T or larger. Motors shall be designed and connected for 
operation on a 460 volt, 3 phase, 60 hertz altering current system. Dual voltage (230/460) rated 
motors are acceptable.

Motors shall have a steel or cast iron frame and cast iron or stamped steel conduit box, as specified 
below. Conduit box shall be split from top to bottom and shall be capable of being rotated to four 
positions. Synthetic rubber-like gaskets shall be provided between the frame and the conduit box 
and between the conduit box and its cover. Motor leads shall be sealed with a non-wicking, 
nonhygroscopic insulating material. A frame mounted pad with drilled and tapped hole, not less 
than 1/4-in diameter, shall be provided inside the conduit box for motor frame grounding. Motors 
shall be totally enclosed and fan cooled. TEFC motors shall have a steel or cast iron frame, cast iron

All grease lubricated bearings, except those specified to be factory sealed and lubricated, shall be 
fitted with easily accessible grease supply, flush, drain and relief fittings. Extension tubes shall be 
used when necessary. .

P-1
P-2
P-3



Minimum efficiencies for motors shall be 90%.H.

I.

J.

Vibration limits shall not exceed values specified in NEMA Standard MG 1-12.05.K.

L.

Capacitors shall be U.L. listed.M.

2.03 TOOLS AND SPARE PARTS

A.

Furnish and deliver one spare pump for each application.B.

C.

PART 3 - EXECUTION

ERECTION/INSTALLATION3.01

A.

B.

C.

TESTING AND INSPECTIONS3.02

Each system component shall be given requisite factory tests as necessary to determine that the workA.

end brackets, cast iron conduit box, 1.15 service factor at 40 degrees C, tapped drain holes (corrosion 
resistant plugs for frames 286T and smaller and automatic breather/drain devices for frames 324T 
and larger) and upgraded insulation by additional dips and bakes to increase moisture resistance.

The equipment shall be installed in accordance with the requirements of the contract documents and 
the manufacturer's instructions and recommendations.

All work shall be performed by competent, trained workmen, skilled in the field to which they are 
executing the work.

Each motor shall have a suitable means for attaching grounding conductor. Supplier's 
standard grounding means shall be used.

Motors shall be so constructed that they will withstand, without mechanical injury, at least 120 
percent of rated speed in the forward or reverse direction in accordance with NEMA Standard MG-1.

All equipment shall be properly and securely installed such that undue stresses are not exerted on 
equipment and connections.

All single speed motors over 5 horsepower shall be provided with a heavy duty industrial type 
power factor correction capacitor selected, recommended, and furnished by the motor manufacturer 
to raise the motor power factor to approximately 95 percent. The capacitor shall be mounted on the 
equipment base plate adjacent to the motor and shall be connected to the motor junction box with 
liquid tight flexible conduit.

CONTRACTOR shall obtain from manufacturer and furnish a list of additional 
recommended spare parts for an operating period of one year. The list shall describe each 
part, the quantity recommended, and the unit price of the part.

Special tools required for normal operation and maintenance of the equipment shall be furnished 
with the equipment by the manufacturer.



B.

Each pump shall be tested to ensure that excessive vibration levels are not developed.C.

D.

WARRANTY3.03

A.

- End of Section -

11/18/02, Rev. 1

and materials are free from defects and to establish that the design and construction meet the 
requirements of the contract documents.

Equipment shall be warranted against defects for a period of one (1) year from the date of 
installation.

Acceptance tests, after the equipment is completely installed, may be performed to demonstrate 
performance requirements, as specified herein. The field tests will be governed by provisions of 
applicable industry and institute standards.

Each motor shall be given factory routine test of Supplier's Initial Short Commercial Test as 
necessary to determine that it is free from electrical and mechanical defects, and to establish that the 
design and construction of the motor are satisfactory. Tests shall include rotation, megger and high 
potential tests.

Process Pumps - Centrifugal Pumps 
15220 - 5



CENTRIFUGAL PUMP DATA SHEET
Item No:
Description: Sauget, ft

OPERATING CONDITIONS PERFORMANCE

RATED 22S

I

50

Gfoundwafer
50 75

I.J22

MATERIALS
CONSTRUCTION

IMPELLER 3I6SS
SIZE FACING POSITIONANSI RATING

4 FF Hcfir. CS 316 SS
3 F.F. Veit.

I
I Iron-

NO. SIZE TYPE

STUFFING BOX 

WARM UP

BEARINGS AND LUBRICATION

O SUMP

O API-614PRESS. •F

O STEAMOIL HEATER REQ'D

MOTOR DRIVE

MFR 

(in.). COUPLING

/ 6Q460 I 3
TEFC

F
MODEL 

REMARKS; 

C
B
A

The ADVENT Group. Inc.APPO CLIENTOE SCRIPTION CHK’OISSUE

l:\data\02691\data sheets\pump data sheets.xls 7/244»Pagel 0(2

SOLUTIA

(cp)

Revision:

c

7.5
1.15FRAME 

O VERTICAL

SPLIT:
MOUNTING:

HP
SF

RPM
BHP
BHP
FT
GPM
GPM

Solatia Inc. 
St. Louis. MO

O RING OIL
O PURE OIL MIST

225 (GPM)
21.6

P.f__________________
Bockflush Supply Pump

(in.) 
(in.) ' 
(in.) 
(in.)

CASE;
TYPE:

SERVICE
CONNECTIONS

CASING DRAIN 
VENT_________
PRESS GAUGE

PSIG @
PSIG@ PUMPING TEMP.

• LARGE BORE 
O JACKETED

ENCLOSURE
BEARINGS 
TEMP RISE

FULL LOAD AMPS 

NOZZLES
SUCTION 
DISCHARGE

Spec. No.;
Location:

BEARING; (TYPE/NO.)
RADIAL
THRUST

LUBRICATION
O GREASE • OIL FLOOD
O FLINGER O PURGE OIL MIST
O CONSTANT LEVEL OILER
O PRESSURE OAPI-611
O OIL VISCOSITY. GRADE

O ELECT.

Project No.:
Project;

MAWP
MAWP

STUFFINGBOX: O STD BORE
O TAPPEREDBORE

Contingency Plan
Pre-tinal Design

for Review

02691________
Carbon Trt. Sys.

O VERTICAL 
O AXIAL 
• FOOT 
O CENTERLINE
O OTHER

PROPOSAL CURVE NO. 
NO. STAGES SPEED 
RATED EFF^ % RATED POWER  
MAX POWER RATED IMPELLER 
MAX HD RATED IMPELLER  
MINIMUM CONTINUOUS FLOW:THERMAL 
NPSH REQ’D (HjO) (FT) STABLE 
ROTATION (FROM CPLG END): 

REMARKS; 

• END SUCTION O VERTICAL
O DBL SUCTION O MULTI STAGE

O CANTILEVER
O RADIAL
O IN LINE
O VERTICAL

(lbs.)
(lbs.)

NON-OVERLOADING MOTOR REQUIRED

A4C

ZT

CAPACITY, NORMAL
DISCHARGE PRESS 
SUCTION PRESS MAX/RATED ________________
DIFFERENTIAL PRESS  
DIFFERENTIAL HD____________________________
NPSH AVAIL 3.7 (FT) HYDRAULIC POWER 
SERVICE: m CONTINUOUS • INTERMITTENT (STARTSZDAY 

LIQUID 
TEMP__________50_________ (T) MAX __________
S.G. _L0 VISCOSITY @ MAX P.T.
VAP. PRESS @ MAX PT.0^6 (psia) CORR/EROS BY 

V0LTS/PHASE/HERT2_
TYPE
INSULATION________ I

LUBE
MIN. STARTING VOLTAGE 
LOCKED ROTOR AMPS
STARTING METHOD 
VERTICAL THRUST CAP

UP
DOWN

REMARKS

(GPM) 
_(psig) 
_(PSig) 
_(PSig) 
.(It.) 
_(whp) 

)

TABLE H-l CLASS 
BARREL/CASE D.l.
CASE/IMPELLER WEAR RINGS
SHAFT CS_______________________SLEEVE

DIFFUSERS COUPLING HUBS
COUPLING SPACER/DIAPHRAGMS _______
BASEPLATE NO./MATL.
O VERTICAL LEVELING SCREWS
O HORIZONTAL POSITIONING SCREWS

IMPELLER MTG: O INDIVIDUALLY SECUR O OVERHUNG 
O BETWEEN BEARINGS 

ROTATION (VIEWED FROM COUPLING END): O CW O CCW 

SHAFT:
DIA. @ SLEEVE
DIA. BETWEEN BRGS^ 
SPAN BETWEEN BRG CENTERLINE  
SPAN BETWEEN BRG & IMPELLER_ 

COUPLINGS:
MAKE 
RATING (HP/lOO RPM)  
LUBRICATION  
LIMITED END FLOAT REQ'D 
SPACER LENGTH (in.) SERV. FACTOR 

DYNAMIC BALANCED AGMA BLANCE CLASS O PUMP MFR. 
O DRIVER O PURCHASER O CPLG PER API 671

Dale:

7/23.'03

RPM 1800
• HORIZONTAL

Prepered Sy:

MMH
Sheet o<



CENTRIFUGAL PUMP DATA SHEET (CONT.)

Hem No:
Description: Sauget. JL

SEAL INFORMATION TEST ANO INSPECTION

NON WIT.

S’1Q ’ e »•’ ti ii f • K'. a • O

REMARKS: Prov/de Certified Performance Curve

No 
No 

 

 

ADDITIONAL COMMENTS:

I

ShMt 2 e( ?Oat«;

7/23/03

Contingency PlanC

B
A

The ADVENT Group, IncCLIENTCHK-0 APPDISSUE DESCRIPTION

l:\data\02691\data sheets\punrip data sheets.xls Ps0e2(i(2

SOLUTIA

o
o
o

WIT.
o 
o 
o

Solatia Inc.
St. Louis. MO

Revision:

c

PU__________________
Backflush Supply Pump

SLEEVE MAT'L: 
GLAND MAT’L: 
AVX SEAL DEVICE: 
JACKET REQ'D: 
OTHER REMARKS:

3J6SS
316 S5

COMPLETE UNIT TEST
DISMANTLE AND INSPECT AFTER TEST
FINAL INSPECTION
7-DAY NOTIFICATION REQ’D

Spec. No.:
Location:

Prcv/di? sJicon carbide/^ii-r.on carbide 
seal facing. 

Project No.:
Project:

Pre-Final Design 
For Review

02691
Carbon Trt. Sys.

TEST
PERFORMANCE
HYDROSTATIC
NPSH
O
O 
o 
o

Prepared By;

MMH

SEAL DATA:
MFR 
MODEL 
TYPE ____

SEAL CONSTRUCTION
• CARTRIDGE MOUNT

NO SLEEVE
HOOKED SLEEVE OR NON-CARTRIDGE 
PUMPING RING



CENTRIFUGAL PUMP DATA SHEET

hem No:

Description: Sauget. IL

OPERATING CONDITIONS PERFORMANCE

RATED too
RPM

/

ISO

1.122

MATERIALS
CONSTRUCTION

IMPELLER .316 SS
NOZZLES FACING

F.F. .316 5S
KF. Vert.1.5

!
I Cast Iran

NO. SIZE TYPE
(■■rr

STUFFING BOX 

WARM UP
BEARINGS AND LUBRICATION

O SUMP

O API-614•FPRESS. MAWP 

O STEAMOIL HEATER REQ'D

MOTOR DRIVE

MFR fO

(in.). COUPLING 1.15

3 I 60460 I

F 

MODEL 

REMARKS: 

shMt : o( 2

The ADVENT Group. Inc.APP-Q CLIENTdescription CH-KDISSUE

l:\data\02691\data sheets\pump data sheets.xls Pape 10* 2

SOLUTIA

100 (GPM)
77.9

CD
(cp)

C
B

BHP
BHP
FT

SIZE I ANSI RATING

3

O RING OIL
O PURE OIL MIST

SPLIT:
MOUNTING:

FRAME
O VERTICAL*

HP
SF

____ GPM
14.1 GPM

O CANTILEVER
• RADIAL
O INLINE
O VERTICAL

CASE:
TYPE:

(in.)
(in.)

(in.)
(in.) 

P-2_____________
Spray Wafer Pump

Revision:
c

SUCTION

DISCHARGE

SERVICE

CONNECTIONS
CASING DRAIN 
VENT_________
PRESS GAUGE

BEARING: (TYPE/NO.)
RADIAL J
TH RU ST  

LUBRICATION
O GREASE • OIL FLOOD
O FLINGER OPURGE OIL MIST
O CONSTANT LEVEL OILER
O PRESSURE OAPI-611
O OIL VISCOSITY. GRADE

O ELECT.

Project No.: 

Project:

PSIG @  
PSIG@ PUMPING TEMP. 

• LARGE BORE 
O JACKETED

ENCLOSURE
BEARINGS
TEMP RISE

FULL LOAD AMPS

Contingency Plan 
Pre-final Design 

For Review

MAWP
STUFFING BOX: O STD BORE

O TAPPEREDBORE

02691________
Carbon Tri. Sys.

CAPACITY. NORMAL
DISCHARGE PRESS 
SUCTION PRESS MAX/RATED ________________
DIFFERENTIAL PRESS  
DIFFERENTIAL HD___________________________
NPSH AVAIL 5 (FT) HYDRAULIC POWER  
SERVICE: m CONTINUOUS • INTERMITTENT (STARTS/DAY

LIQUID
TEMP

• END SUCTION O VERTICAL
O 08L SUCTION O MULTI STAGE
O VERTICAL
O AXIAL
• FOOT
O CENTERLINE
O OTHER 

Solutia Inc.
St. Louis, MO

POSITION
Horiz.

PROPOSAL CURVE NO. 
NO. STAGES SPEED 
RATED EFF. % RATED POWER  
MAX POWER RATED IMPELLER 
MAX HD RATED IMPELLER  
MINIMUM CONTINUOUS FLOW: THERMAL  
NPSH REQ’D (HjO) (FT) STABLE 
ROTATION (FROM CPLG END): 
REMARKS: 

VOLTS/PHASE/HERTZ_

TYPE
INSU LATI ON________ I
LUBE
MIN. STARTING VOLTAGE 
LOCKED ROTOR AMPS
STARTING METHOD 
VERTICAL THRUST CAP 

UP
DOWN

REMARKS

ABzr

(lbs.)
(lbs.)

NON-OVERLOADING MOTOR REQUIRED

IMPELLER MTG: O INDIVIDUALLY SECUR O OVERHUNG 
O BETWEEN BEARINGS

ROTATION (VIEWED FROM COUPLING END): O CW O CCW

Hal.:
7/23/03

(GPM)

(psig) 
(PSig) 
(psig) 
(ft.) 
(whp)

<1 )

SHAFT:

DIA. @ SLEEVE
DIA. BETWEEN BRGS^ 
SPAN BETWEEN BRG CENTERLINE 
SPAN BETWEEN BRG & IMPELLER_

COUPLINGS:
MAKE 
RATING (HP/lOO RPM)
LUBRICATION  
LIMITED END FLOAT REQ'D 
SPACER LENGTH (in.) SERV. FACTOR 

DYNAMIC BALANCED AGMA BLANCE CLASS O PUMP MFR. 
O DRIVER O PURCHASER O CPLG PER API 671

RPM 3500
• HORIZONTAL

By:
MMH

Spec. No.:

Location:

TABLE H l CLASS 
BARREL/CASE D.i.

CASE/IMPELLER WEAR RINGS
SHAFT CS SLEEVE
DIFFUSERS COUPLING HUBS
COUPLING SPACER/DIAPHRAGMS _______
BASEPLATE NO./MATL. _______ ___________
O VERTICAL LEVELING SCREWS
O HORIZONTAL POSITIONING SCREWS

Groutidwalcr_________________________

70 CF) MAX 
S.G. _££ VISCOSITY @ MAX P.T.
VAP. PRESS @ MAX PT, (?.?6 (psia) CORR/EROS BY 



CENTRIFUGAL PUMP DATA SHEET (CONT.)
Item No: Spec. No.:

L Description: Sauget. ILLocation:

SEAL INFORMATION TEST AND INSPECTION

NON WIT.

O

3:6 55 REMARKS: Provide Certified Performance Curve
3'6 55 
No 
No 

 

 
 
 

ADDITIONAL COMMENTS:

Date:

7/23/03

MdvuaContingency PlanC

B

The ADVENT Group. Inc.

CLIENTCHK'D APPODESCRIPTION

l:\data\02691\data sheets\pump data sheets.xls PageZorZ

_
ISSUE

WIT.
O 
o 
o

o
o
o

p-2_______________
Spray Water Pump

SLEEVE MAT'L: 
GLAND MAT'L; 
AVX SEAL DEVICE: 
JACKET REQ'D:
OTHER REMARKS:

COMPLETE UNIT TEST
DISMANTLE AND INSPECT AFTER TEST
FINAL INSPECTION
7-DAY NOTIFICATION REQ'D

Rtvition: 

c

Solatia Inc.
St. Louis, MO

Project No.;
Project:

Pre-Final Design 
For Review

02691_________
Carbon Trt. Sys.

TEST
PERFORMANCE
HYDROSTATIC
NPSH 
O 
o 
o 
o

SEAL DATA:
MFR 
MODEL 
TYPE 

SEAL CONSTRUCTION
• CARTRIDGE MOUNT

NO SLEEVE
HOOKED SLEEVE OR NON-CARTRIDGE 
PUMPING RING

Sheet . el Prepared By:

MMH



CENTRIFUGAL PUMP DATA SHEET
Item No:

Sauget. ILDescription:

OPERATING CONDITIONS PERFORMANCE

100 RATED 100

I

Groundwatcf

70
I.J22

MATERIALS
CONSTRUCTION

IMPELLER J16 55

SIZE FACING POSITIONANSI RATING

3 F.K Horiz. 3J6SS

F.F.2 Veit.

!
SERVICE Cosf lion■ /

NO. SIZE TYPE
I

STUFFING BOX 

WARM UP
BEARINGS AND LUBRICATION

O SUMP

O API-614PRESS. MAWP •F

O STEAMOIL HEATER REQ*0

MOTOR DRIVE

HPMFR ’0

SF(in.). COUPLING 1.15

460 I I 50

TEFC
F

MODEL 

REMARKS; 

SheetOete:

7/23.--O3

C
B
A

The ADVENT Group, Inc.CLIENTDESCRIPTION CM'KO APPOISSUE

l:\data\02691\data sheets\pump data sheets.xls 7/24/03PapetofZ

SOLUTtA

(cp)

ASzr

FRAME
o vertical’

O RING OIL
O PURE OIL MIST

SPLIT:
MOUNTING:

BEARING: (TYPE/NO.)

RADIAL 
THRUST 

UP
DOWN

REMARKS

____ GPM
14.1 GPM

RPM
BHP
BHP 
FT

O CANTILEVER
• RADIAL 
O INLINE
O VERTICAL

CASE:
TYPE:

P-3___________________
Trailer Dewatering Pump

(in.)
(in.)
(in.)
(in.)

CONNECTIONS
CASING DRAIN 
VENT_________
PRESS GAUGE

NOZZLES 
SUCTION 

DISCHARGE

RntiiMt: 

c

3
ENCLOSURE
BEARINGS 
TEMP RISE  

FULL LOAD AMPS 

Solutia Inc.
st. Louis, MO

PSIG®
PSIG @ PUMPING TEMP. 

• LARGE BORE 
O JACKETED

02691________
Carbon Trt. Sys.

Contingency Plan 
Pre-final Design 

For Review

Project No.:

Project:

VOLTS/PHASE/HERTZ
TYPE
INSULATION________ J
LUBE
MIN. STARTING VOLTAGE 
LOCKED ROTOR AMPS
STARTING METHOD 
VERTICAL THRUST CAP

• END SUCTION O VERTICAL
O DBL SUCTION O MULTISTAGE
O VERTICAL
O AXIAL
• FOOT
O CENTERLINE
O OTHER

PROPOSAL CURVE NO. 
NO. STAGES SPEED 
RATED EFF^ % RATED POWER  
MAX POWER RATED IMPELLER 
MAX HD RATED IMPELLER _
MINIMUM CONTINUOUS FLOW: THERMAL  
NPSH REQ’D (HjO) (FT) STABLE 
ROTATION (FROM CPLG END): 

REMARKS: 

(GPM)
41.1

(lbs.) 
(lbs.)

NON-OVEKLOADING MOTOR REQUIRED

CAPACITY. NORMAL
DISCHARGE PRESS 
SUCTION PRESS MAX/RATED ________________
DIFFERENTIAL PRESS  
DIFFERENTIAL HD  
NPSH AVAIL 3.0 (FT) HYDRAULIC POWER  
SERVICE: m CONTINUOUS • INTERMITTENT (STARTS/DAY

LIQUID 
TEMP__________70_________ CF) MAX 
S.G. _L0 VISCOSITY @ MAX P.T.
VAP. PRESS @ MAX PT. 0.26 (psia) CORR/EROS BY 

(GPM)

(psig) 
(PSig) 
(psig) 
(tt.) 
(whp) 

<1 )

RPM 1750
• HORIZONTAL

LUBRICATION
O GREASE • OIL FLOOD
O FLINGER O PURGE OIL MIST
O CONSTANT LEVEL OILER
O PRESSURE OAPI 611
O OIL VISCOSITY. GRADE 

O ELECT.

TABLE H.l CLASS  

BARREL/CASE 2:L_
CASE/IMPELLER WEAR RINGS

SHAFT CS_______________________SLEEVE
DIFFUSERS COUPLING HUBS 
COUPLING SPACER/DIAPHRAGMS 
BASEPLATE NO./MATL. 
O VERTICAL LEVELING SCREWS
O HORIZONTAL POSITIONING SCREWS

; et

MAWP
STUFFINGBOX: O STD BORE

O TAPPEREDBORE

Spec. No.: 

Location:

IMPELLER MTG: O INDIVIDUALLY SECUR O OVERHUNG 
O BETWEEN BEARINGS 

ROTATION (VIEWED FROM COUPLING END): O CW O CCW

SHAFT:
DIA. @ SLEEVE
DIA. BETWEEN BRGS^ 

SPAN BETWEEN BRG CENTERLINE 
SPAN BETWEEN BRG & IMPELLER_

COUPLINGS:
MAKE 
RATING (HP/lOO RPM)  
LUBRICATION  
LIMITED END FLOAT REQ'O 
SPACER LENGTH (in.) SERV. FACTOR 

DYNAMIC BALANCED AGMA BLANCE CLASS O PUMP MFR. 
O DRIVER O PURCHASER O CPLG PER API 671

Preperee By:

MMH



CENTRIFUGAL PUMP DATA SHEET (CONT.)
Item No:

Sauget, ILDescription:

SEAL INFORMATION TEST AND INSPECTION

NON WIT.

Single Mechanical O

REMARKS: Provide Certified Performance Curve3io S5
316 55
No
No

ADDITIONAL COMMENTS:

Sheat - el 2

n«n'HnContingency PlanC

B
A

'client The ADVENT Group, Inc.APP-ODESCRIPTION CHKOISSUE

l:\data\02691\data sheets\pump data sheets.xls ri2*ira

o
O
O

WIT.
o 
o 
o

p-3___________________
Trailer Dewatering Pump

SLEEVE MAT’L:
GLAND MAT’L:
AVX SEAL DEVICE:
JACKET REQ'D:
OTHER REMARKS: 

COMPLETE UNIT TEST
DISMANTLE AND INSPECT AFTER TEST
FINAL INSPECTION
7-DAY NOTIFICATION REQ’D

Project No.:
Project:

Reviaion: 
c

02691________
Carbon Trt. Sys.

Pre-Finat Design 

For Review

Spec. No.;
Location:

TEST
PERFORMANCE
HYDROSTATIC
NPSH
O 
o 
o 
o

Solutia Inc.
St. Louis, MO

Dale;
7/2/303

Prepared By:
MMH

SEAL DATA:
MFR 
MODEL  
TYPE ____

SEAL CONSTRUCTION
• CARTRIDGE MOUNT

NO SLEEVE
HOOKED SLEEVE OR NON-CARTRIDGE 
PUMPING RING



PART 1 - GENERAL

1.01 SUMMARY

A

B.

C.

1.02 SYSTEM DESCRIPTION

The work includes supply, erection, complete installation and testing of the following;A.

PERFORMANCE REQUIREMENTS AND DESIGN CRITERIA1.03

A.

1.04 SUBMITTALS

A.

B.

11/21/02

This section covers the requirements for the functional design, performance, materials, 
construction features, testing, quality and handling of the equipment described herein.

SECTION 15221
PIPES AND PIPE FITTINGS

1.
2.
3.
4.

The CONTRACTOR'S drawings shall be direct reproducibles able to produce clear, 
sharp, and legible prints. Fabrication of the equipment shall not be started until after the 
CONTRACTOR has received written drawing review approvals from the ENGINEER.

It is not the intent of this section and associated drawings to specify all details of design, 
fabrication and construction. It shall be the responsibility of the CONTRACTOR to 
provide complete and operational equipment and systems as described herein.

Carbon Steel pipes and fittings
Ductile Iron pipes and Cast Iron fittings
Galvanized Steel pipes and fittings 
Flexible hose and fittings

The CONTRACTOR shall verify and certify that all pipe and hose materials are suitable 
for their intended use.

The CONTRACTOR shall submit, in the manner and within the time limit as set forth in 
the Contract documents, shop drawings showing outline and overall dimensions, 
connection details, weights, anchorage details, arrangement of functional parts, and parts 
lists if applicable, for all equipment and materials furnished.

Pipes and Pipe Fittings 
15221 -1

The CONTRACTOR shall supply and provide all materials (unless otherwise noted), 
layout drawings, spool piece drawings, bill of materials, fabrication drawings, erection 
design, installation, testing and delivery of services as specified in this section and/or on 
the drawings for complete installation and proper operation of all pipes and fittings as 
included in the contract documents.



c.

D.

1.

PART 2 - PRODUCTS

2.01 EQUIPMENT

PIPE MATERIALS2.02

A.

B.

C.

D. Flexible Piping conveying water shall conform to the following criteria:

1.

2.

Hoses shall be constructed of thermoplastic vinyl nitrile reinforced with 100%3.

11/21/02

All Carbon Steel piping shall conform to ASTM A53 Type F (2” diameter and smaller), 
ASTM A53 Type E Grade B (2 '/z diameter and larger). All Carbon Steel piping shall 
be schedule 40 unless otherwise noted. Fittings for all Carbon Steel piping shall be 
constructed of schedule 40 carbon steel with buttweld ends and shall conform to ASTM 
A234 Grade WPB and ASME Bl6.9. Flanges shall be Class 150 carbon steel with a 
standard weight weldneck per STM A105 and ASME Bl6.5. Gaskets for all flanged 
connections shall be 1/16” non-asbestos ring type.

Flexible piping with a nominal inside diameter of less than 2.5 inches shall have 
a Maximum Working Pressure of 300 psi. 3-inch I.D. hose shall have a 
Maximum Working Pressure of 250 psi. 4-inch I.D. hose shall have a Maximum 
Working Pressure of 200 psi.

Literature and drawings describing the equipment in sufficient detail, including 
parts list and materials of construction.

Submittals Register - The following shall be submitted in accordance with Section 
01300- Submittal.

All mass couplings shall be constructed of aluminum. The coupler on the hose 
shall be a female hose shank to connect with a male adapter.

Review of the drawings by the ENGINEER shall not relieve the CONTRACTOR of the 
entire responsibility for the engineering, design, workmanship and material under the 
contract documents.

All Galvanized Steel piping shall be seamless or welded schedule 40 carbon steel 
conforming to ASTM A53 Grade B. All pipe under this specification shall be 
galvanized coated with zinc inside and outside by the hot-dip process. Zinc used for this 
coating shall be of any grade conforming to specification B6. Coating specifications 
shall conform to ASTM A53, Section 19. All joints shall be threaded. All fitting shall 
be malleable iron, 150 pound threaded type in accordance with ANSI B16.3. Material 
shall conform to ASTM A197. All fittings shall be hot-dipped zinc coated to conform 
with ASTM A53 or have electrodeposited zinc coating conforming to ASTM B633 Type 
I, Service Condition 4.

All Ductile Iron piping shall conform to ANSI specification A-21.51 with Class 125 
flanged joints. Piping shall be cement lined inside and coated with an exterior asphalt 
seal coat as per ANSI A-21.4. Fittings for Ductile Iron piping shall be cast iron with 
Class 125 flanged ends. Gaskets for all flanged connections shall be a 1/16” rubber type 
suitable for water pipe service.

Pipes and Pipe Fittings 
15221 -2



polyester and helical wire.

Flexible Piping conveying air shall conform to the following criteria:E.

1.

2.

3.

2.03 COATINGS

Surface preparation of all Carbon Steel piping shall be completed per SSPC-SP2.A.

B.

C.

PART 3 - EXECUTION

101 ERECTION/INSTALLATION

A.

B.

C.

D.

E.

11/21/02

The equipment shall be installed and/or erected in accordance with the requirements of 
the Contract documents and the manufacturer's instructions and recommendations.

All work shall be performed by competent, trained workmen, skilled in the field to 
which they are executing work.

All equipment shall be properly and securely installed such that undue stresses are not 
exerted on equipment and connections. All pipes and fittings shall be installed true to 
alignment, rigidly supported and fitted accurately.

All % inch hoses shall be constructed of EPDM, RMA Class C with multi-spiral 
polyester yam reinforcement. All 1 ’/2 inch hoses shall be constructed of an oil 
resistant rubber with multi-spiral polyester yam reinforcement.

All mass couplings shall be constructed of aluminum. The coupler on the hose 
shall be a female hose shank to connect with a male adapter.

The prime coating shall be a single coat of an alkyd resin type (Sherwin Williams Kem 
Kromik Universal Metal Primer or equal) applied to a dry film thickness of 4.0 
millimeters.

The finish coating shall be two coats of an alkyd type (Sherwin Williams Industrial 
Enamel HS or equal) applied to a dry film thickness or 4.0 millimeters per coat.

Flanged joints shall be made up tight, and measures taken to prevent undue strain upon 
adjacent pieces such as pumps, valves and other piping. Before the pieces are 
assembled, CONTRACTOR shall remove rust preventive coatings from machined 
surfaces, thoroughly clean pipe ends and gaskets and carefully smooth all burrs and other 
defects. The flanged bolt holes on each end of flanged pipe and fittings shall accurately 
straddle the same horizontal and vertical centerlines, unless special drilling is required.

Flexible piping with a nominal I.D. of’A inches shall have Maximum Working 
Pressure of 150 psi. 1 'A inch I.D. hose shall have a Maximum Working 
Pressure of 200 psi.

Flange covers should not be removed until flanges are ready to be bolted into position or 
sealing faces may become damaged or distorted. If covers are removed for inspection 
purposes, they should be replaced immediately.

Pipes and Pipe Fittings 
15221 -3



F.

G.

H.

TESTING AND INSPECTIONS3.02

A.

B.

C. Hydrostatic Testing

1.

2.

3.

4.

11/21/02

Carbon steel piping that is located on the manifold shall be insulated using 1 ‘/2 inch 
fiberglass insulation in an aluminum jacket. All carbon steel piping shall be heat traced 
and insulated as specified on the piping drawings..

Each assembled system shall be flushed clean with water and hydrostatically 
tested at 1.5 times the design pressure but not to exceed 98% of the rated 
operating pressure of each pipe. Water for testing shall be potable water.

Each system component will be given requisite factory tests as necessary to determine 
. that the work and materials are free from defects and to establish that the design and 
construction meet the requirements of the contract documents.

If a flange leak occurs and the bolts of the leaking side have been properly torqued, they 
should not be tightened further or permanent damage to the sealing face may result. 
Instead, the bolts on the opposite side should be loosened a half turn at a time and then 
the bolts on the leaking side should be tightened by the same amount. If the leak 
persists, the bolts should be removed and the sealing faces should be examined for 
scratches or dents across an entire face which could provide a leak path and appropriate 
measures taken such as polishing the flange face.

All tubing and piping connections, welds and valve stems and seats shall be 
checked for leaks. No leakage shall be permitted. All leaks shall be repaired 
and the equipment retested.

All hydrostatic tests and all radiographic, liquid penetrant and magnetic particle 
inspections that may be required are to be completed and approved prior to any 
application of final equipment coatings. Equipment and nozzle interiors are to 
be inspected and approved for adequate cleanliness and smoothness prior to any 
coating application. All sandblasting or other abrasive cleaning operations must 
be done prior to hydrostatic test. All surfaces to be lined or coated are to be 
thoroughly dried before coating. Should rusting occur on blasted surfaces prior

Acceptance tests, after the equipment is completely installed, may be performed to 
demonstrate performance requirements as specified herein. The field tests will be 
governed by provisions of applicable industry and institute standards.

Following the piping hydrostatic test, the instrument devices shall be connected 
and hydrostatically tested for a minimum period of five minutes. During the 
test, all instrument devices shall be subjected to a pressure no greater than the 
lowest pressure rated instrument. CONTRACTOR shall be responsible for 
proper protection of instrument.

Bolts should be tightened using proper bolt torques as recommended by the 
manufacturer. Threads must be clean and well lubricated and washers should be used to 
ensure correct torque. Bolts should be tightened alternatively and evenly.

Pipes and Pipe Fittings 
15221 -4



E.

3.03 WARRANTY

— End of Section ~

11/21/02

Equipment shall be guaranteed against manufacturer defects for a period of one year from the 
date of installation.

CONTRACTOR shall ensure pipe and pipe fittings, solvents and joints are compatible 
with the operating chemicals and surrounding environment.

to application of coating, the surfaces shall be reblasted in accordance with 
specifications in Section 2.03.

Pipes and Pipe Fittings 
15221 -5



ROYALFLEX 1196 CATALOG Page 1 of2

Baek to Multi Purpose Hose Catalog Back to Liquid & Dry Hose Catalog

ROYALFLEX 1196

Thermoplastic Vinyl NitrileTUBE and COVER

100% polyester and helical wireREINFORCEMENT
I

BlueCOLOR

-20°F to+180°FTEMP. RANGE

200-300 PSI (Depends on coupling)WORKING PRES.

Full VacuumSUCTION

COUPLING

Easy to handle

Longer lengths

MSHA approved

Code

Lbs./f.t(mm) (mm)(In.) (In.) Kg/m (BARS) (mm)(In.)

50.8 .811 1/2 38.1 ■) 1.026 300 20.68 1526

50.8 2 1/2 63.5 1.092 1.622 300 20.68 2038

i

1
HOVAlTlfXugS FLAME RESISTAHI

1

• I

J

Minimum
Recommended
Bend Radius

Long Shank, Cam and Groove,
Interlocking, or Swaged. Clamps -
Interlocking, Band or Dixon Holedall IL
For permanently attached coupling, contact 
Boston.

Economical; eliminates 
couplings______________
Schedule 26 and conditions 
outlined in Federal
IRegister Volume 35

42-1196-
15

42-1196-
20

Ma.ximum
Recommended

Working 
____Press.
(PSI)

Appro.x.
Weight 

w/o Fittings

More turns of helical 
wire per inch______
Higher working pressures 300 PSI applications
Light weight
Flexible

h

APPLICATIONS
Transfer of water, 
liquid diluted 
fertilizers and 
pesticides. 
Pumping, suction, and 
discharge of water 
and slurries

ADVANTAGES
Abrasion, some chemical 
and heat resistance_____
Sure grip
More crush and kink 
resistant

Nominal
I.D.

MARKETS
Agriculture 
Construction 
Foundries 
Mining 
Oil Exploration/ 
Drilling Paper 
Industry 
Petroleum/Petro- 
chemical 
Tank Truck 
Waste Hauling 
Waste Treatment 
Plant

FEATURES
Thermoplastic vinyl 
nitrile tube and cover 
Ribbed cover

Nominal
O.D.

■

i • u

i
I

i; ■ i



Page 2 of2ROYALFLEX 1196 CATALOG

1.96576.2 300 20.68 10 2542 1/2 1.3263.5 3

2.887 12 30588.9 1.94 250 17.243 76.2 3 1/2

2.72 4064 1/2 115.9 2.27 200 13.79 164 102.0

Available in 50, 60, 100, 120 ft. lengths

Important Information. (C) Copyright 1998, Dana Corporation

i

'i

i

42-1196-
25

42-1196-
30

42-1196-
40

Warning
Before using any hoses in this section, consult the safety page and the chemical resistance chart or the Boston 
Hose Chemical Resistance Guidelines. If you need a printed copy please call Customer Service at 1-800-251- 
1410

li

I

f
jr

t



-RED VALUFLEX'

Service

'/? 300 XHD

XHD% 1 300

1'Z. 150 XHD 70.5

1’/2 2%2 150 XHD 83.4

? 2% 1SO XHD 124.0

GREEN VALUFLEX^

Service

20-d i3>1Sb9 3a3H;di la 3”n 11 iHSHt I cllOc-yT-,1DNi0S6 SS8 ST9

HO 
XHD

150
200

■_1%

1%2
1%2
I’/w

NO 
"W 
XHD
XHD

250
250
250

XHD 
XHD
XHD

Working 
Pressure

'•7

1%

Approx. 
Wt./C Ft.

1
1

EPDM. RMA Class C
4 spiral polyester yarn 
EPOM

!

Un.)

EPDM. RMA Class C
2 and 4 spiral polyester yarn
EPDM

150 
200
250
300

O.D.
(In.)

‘■’A

Vg". and 3/4"
250#
White Ink; Size-WP-Made in USA
Limited

y
through l'.$" I.D. 

150#. 200#. 250# and 300#
White Ink: Size-WP-Made in USA 
Limited

Working 
Pressure

O.D.
(In.)

%

%

s:
king Pressure; 

Srandlng: 
Oil Resistance: 
Construction: 

Tube:
Reinforcement:
Cover:

Sizes;
Working Pressure: 
Branding;
Oil Resistance; 
Construction;

Tube:
Reinforcement:
Cover;

Approx.
Wi./C Fl.

I.D.
(In.)



rij-d iblOi

Service

Vw % 300 XHD 15.0

XHD300 31.81

I

1% 1^V32 200 XHD 73.0

200 86.4XHD

Service

5
fc-n •.-! ! race com CTI-l

1%
v/.«

HD
XHD

9.3
16.6

HD 
XHD

HO 
XHD

21.3
26.6

17.1
19.1

%

1
1

"/»
%

’4
%

Working 
Pressure

200
300

200
250
300

HO
XHD

O.D.
(In.)

200
300

200
300

200
300

300
300
300
300

HD 
XHD
XHD

43.0
52. S

XHD
XHD
XHD
XHD

Working 
Pressure

%
'/*

'/2
'/i

Medium oil resistant
4 spiral polyester yarn 
Limited oil resistant

Medium oil resistant
2 and 4 spiral polyester yarn
Limited oil resistant

Approx. 
Wt./C Ft.

%
%

I.D.
(In.)

1.0. 
(In.)

'/Z through V/i"
200*. 250# and 300#
Blue Ink; Size-WP-Made in USA 
Red. Other colors available 
Medium

1% 
i%»
iy.c

%

%
iy.2

Sizes.
Working Pressure: 
Branding;
Cover Colors: 
Oil Resistance: 
Construction:

Thbe: 
Reinforcement:
Cover;

%
%
y.

%
Ml
72
’A

Sizes:
Working Pressure: 
Branding: 
Cover Color: 
Oil Resistance: 
Construction:

Tube:
Reinforcement;
Cover;

1

i

W through 3/z i.D.
300#
Blue Ink; Sizc-WP-Airflcx-Made in USA
Yellow
Medium

O.D.
(in.)

AIRFLEX™
Airflex is a quality pneumatic air tool hose to use when lubricating tools with an oil mist through air lines. It 
features a medium oil resistant tube with a multi-spiral polyester reinforcement. The highly visible yellow 
cover is weather, ozone and abrasion resistant. Airflex has a constant working pressure of 300 psi through 
all sizes. It is not recommended for handling fuels.

Approx.
Wl./C Fl.

MAINLINER______ P
-h/hni inner is desi§nedw handle the oil laden mists used to lubricate pneumatic tools. It features a medium 
oil resistant tube with a multi-spiral polyester reinforcement that keeps the hose flexible even in extreme 
temperatures. The cover resists abrasion, cracking, weathering and ozone Constant working pressures of
200, 250 and 300 psi make Mainliner the quality choice for a general service hose. It is not recommended for 
handling fuels.



PART 1 - GENERAL

SUMMARY1.01

This includes all manual valves incorporated into the GAC Backup System.

PART 2 - PRODUCTS

2.01 EQUIPMENT

Mfr./ModelType Size Ends Materials

Gate 2” and smaller Threaded

2'/2”-24” Flanged

Swing Check 2” and smaller Threaded

2'/2”-24” Flanged

Butterfly 2 Vi”-24” Flanged Crane 42

2” and smaller ThreadedBall

2*/2”-24” Flanged

PART3-EXECUTION

3.01 INSTALLATION

A.

B.

11/20/02

Flanged joints shall be made up tight, and measures taken to prevent undue strain upon adjacent 
pieces such as pumps, valves and other piping. Before the pieces are assembled, CONTRACTOR

SECTION 15222
VALVES

Cast iron body, aluminum 
bronze disc. Buna N seats

Bronze body, brass ball, 
TFE seats

All equipment shall be properly and securely installed such that undue stresses are not exerted on 
equipment and connections. All pipes, valves, and fittings shall be installed true to alignment, 
rigidly supported and fitted accurately.

Crane 37,
Powell 560 
Crane 373,
Powell 559

Bronze body, brass or 
bronze disc

Cast iron body, bronze disc

Jamesbury Al ITT, 
Crane 9302, 

Apollo 70-1 OX
Jamesbury 5150-31-XXXX, 

Apollo 88-1 OX

Crane 490, 
Powell 500

Crane 465 1/2, 
Powell 1793

Cast iron or bronze body, 
bronze trim

Cast iron body, bronze trim 
and stem

Carbon steel body, chrome- 
plated steel ball, TFE seats

Valves
15222 -1



c.

D.

— End of Section —

11/20/02

Bolts should be tightened using proper bolt torques as recommended by the manufacturer. Threads 
must be clean and well lubricated and washers should be used to ensure correct torque. Bolts should 
be tightened alternatively and evenly.

shall remove rust preventive coatings from machined surfaces, thoroughly clean pipe ends and 
gaskets and carefully smooth all burrs and other defects. The flanged bolt holes on each end of 
flanged pipe and fittings shall accurately straddle the same horizontal and vertical centerlines, unless 
special drilling is required.

If a flange leak occurs and the bolts of the leaking side have been properly torqued, they should not 
be tightened further or permanent damage to the sealing face may result. Instead, the bolts on the 
opposite side should be loosened a half turn at a time and then the bolts on the leaking side should 
be tightened by the same amount. If the leak persists, the bolts should be removed and the sealing 
faces should be examined for scratches or dents across an entire face which could provide a leak 
path and appropriate measures taken such as polishing the flange face.

Valves
15222 - 2
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PART 1 - GENERAL

1.01 SUMMARY

A.

B.

1.02 SYSTEM DESCRIPTION

A.

1.03 SUBMITTALS

A.

B.

C.

D. Submittals

1.

2.

3.

11/18/02, Rev. 1

The Contractor shall provide all labor, materials, and equipment and accessories to install one (1) 
12,000-gallon Backflush Holding Tank.

SECTION 15240
TANKS

This section covers the requirements for the functional design, performance, construction features, 
testing, quality and handling of the equipment described in the following sections.

The Contractor shall submit, in the manner and within the time limit as set forth in the contract 
documents, shop drawings showing outline and overall dimensions, connection details, weights, 
anchorage details, arrangement of functional parts, and parts lists if applicable, for all equipment and 
materials furnished.

The Contractor shall provide all equipment, materials and services for the supply and installation of 
the Backflush Holding Tank for installation in the groundwater treatment system.

The Contractor's drawings shall be direct reproducibles able to produce clear, sharp, and legible 
prints. Fabrication of the equipment shall not be started until after the Contractor has received 
written drawing review approvals from the ENGINEER.

Six (6) copies of shop drawings showing details of fabrication and erection of all materials 
and equipment.
Manufacturer's detailed technical data for materials, fabrication and installation. Include 
catalog cuts of all equipment, hardware, anchors, fastenings and accessories. 
Six (6) copies of the operation and maintenance manual for the equipment provided.

Review of the drawings by the ENGINEER shall not relieve the Contractor of the entire 
responsibility for the engineering, design, workmanship and material under the contract documents.

Tanks
15240 -1



PART 2 -PRODUCTS

2.01 EQUIPMENT

A.

All piping associated with the tank, including overflow lines, shall be Schedule 40 Carbon Steel.B.

2.02 BACKFLUSH HOLDING TANK (T-1)

A.

2.03 ACCESSORIES

A.

B. The CONTRACTOR shall provide lifting lugs on the tank to provide for placement on site.

C.

D.

2.10 FABRICATION/FINISHING

Metal Tanks:A.

1.

11/18/02, Rev. 1

The CONTRACTOR shall supply and install tank as described herein and as shown in the Contract 
drawings.

1
1
1
1
1
2

The CONTRACTOR shall instruct the tank fabricator on the orientation, elevation and location of all 
connections per Contract Drawings to ensure efficient hydraulic profiles and pipe testings on site.

The interior and exterior tank surfaces shall be shop finished and coated as specified herein. Surfaces 
shall be prepared and the coatings shall be applied in accordance with the instructions of the coating 
manufacturer.

The CONTRACTOR shall provide and install a Backflush Holding Tank constructed of carbon steel. 
The tank shall be a circular and flat bottomed with a nominal capacity of 12,000 gallons. The tank 
diameter shall be 14 feet. Flanged nozzles as listed below shall be provided.

Tanks
15240 -2

Metal tanks, compartments, manways, and manway extensions shall be fabricated of ASTM 
A285 Grade C or A3 6 coated steel with all seams welded front and back. Surface

The CONTRACTOR shall provide peripheral base hold-down lugs on the tank and anchor to the 
concrete floor.

Nozzle Name
Trailer 
Drain 
Overflow 
Backflush
Spare 
Fill

Quantity Description
150 lb FF
150 lb FF
150 lb FF
150 lb FF
150 lb FF
150 lb FL-FL

Size
4-inch
6-inch
8-inch
8-inch
4-inch
8-inch

Elevation (above grade)
O’-8 15/16”
0’ -10”
11’-4”
1’-2 3/16”
3’-0”
11’-0”



2.

a.

b.

c.

3.

4.

5.

PART 3 - EXECUTION

erection/installaiion3.01

A.

B.

C.

11/18/02, Rev. 1

The equipment shall be installed in accordance with the requirements of the Contract documents and 
the manufacturer's instructions and recommendations.

All equipment shall be properly and securely installed such that undue stresses are not exerted on 
equipment and connections.

All flange connections as required shall be flush trimmed with the inside surface of the 
vessel and finished, unless indicated otherwise on the drawings provided by the Supplier.

The edges of surfaces of the parts to be joined by welding shall be machined or 
thermal cut and cleaned of all oil, grease, scale, rust, or other deleterious material. 
Where thermal cutting is used, all loose scale must be removed. All remaining kerf 
material (that fused during the cutting process) and sharp cut surface cavities must 
be removed or blended by grinding or chipping to assure proper weld penetration.

Filler material to be used for joining must be analytically compatible with base 
metal; primary consideration shall be given to mechanical properties, corrosion 
resistance and welding response, as applicable for the particular application.

All nozzles, manways and internal components shall be accurately located both vertically 
and radially in accordance with the design drawing as provided by the Supplier to the 
nearest 1/4-inch.

AWS-A2.0 - Structural Symbols 
AWS-Dl.l- Structural Welding

All work shall be performed by competent, trained workmen, skilled in the field to which they are 
executing the work.

preparation shall be in strict accordance with coating manufacturer's recommendations for 
sand blasting, primer and final coat application. Tanks shall be painted in accordance with 
the attached Data Sheet.

Tanks 
15240-3

Nozzles and manways, as required, shall be attached by full penetration welds of both the 
wall and the reinforcing attachment. Welds which penetrate the full thickness of the nozzle 
neck or manway neck will not be accepted.

Workmanship shall be first quality and all welding shall be in accordance with American 
Welding Society standards and in accordance with qualified welding procedures of the 
governing standards and include but are not limited to the following guidelines.



3.02 TESTING AND INSPECTIONS

A.

B.

3.03 WARRANTY

Each tank shall be warranted against defects for a period of one (1) year from the date of installation.A.

- End of Section -

11/18/02, Rev. 1

The system shall be hydrostatically tests for leaks at the factory by filling with water. The system 
shall be checked for leaks after being filled for at least one hour.

Each system component shall be given requisite factory tests as necessary to determine that the 
work and materials are free from defects and to establish that the design and construction meet the 
requirements of this specification and the intended use.

Tanks
15240-4



TANK DATA SHEET

Sauget, IL

See Drawing Number SS-1

1
Height: 12'

1
4

B F.F. 150#

1 F.F. 150#
2 FL-FL 150#

Uniform Load:N/A N/A

N/A
Sp. Gr, 1.014 Remarks:

-F
mph

Other Remarks:

APP'D CLiENT The ADVENT.Group, Inc.

7/24/03l:\data\02691\specifications\BackfIush Tank.XLS 1

SOLUTI A

2
3

C 
_____B 
_ ___ A
ISSUE

Facing
F.F.

Revision
C

Mark No.
A

Solutia Inc.
St. Louis, MO

T-1_________________
Backflush Supply Tank

Item No: 
Description:

Operating
Design

Project No.:
Project:

2
1

F.F.
F.F.

PREPARED ON BEHALF OF
Solutia, Inc.

Inspection:
Radiograph:

5
6
7
8
9

1° 
11^

13

17
1^

12
20
21
22
23
24
25
26

30
31

PRESSURE
Atm.

C
D
E
F

150#
150#

Tank Internal Coatinq/Liner:
Surface prep. According to SSPC-SP5
2 coats epoxy-polyamide 8-10 mil total DFT 
(Tnemec 66 or equivalent)

Service: Treated Groundwater
Shell Dia. (I.D.): 14'_________
Number Req'd:

Qty
1
1

Contingency Plan
Pre-Final Design 

For Review______
DESCRIPTION

TEMPERATURE
70 
Ambient_____

CORR. ALLOW.

02691 ISpec. No.:
Carbon Treat. Sys. | Location?

4"
8’

8"

Tank External Coatinq:
Surf, prep acc. to SSPC-SP6
Prime coat alkyd phenolic primer 2-3.5 mDFT 
(Tnemec Series 37 or equivalent)
Top coat alkyd enamel, 2 coats at 1.5-3.5 mDFT per coat 
Tnemec Series 2H or equivalent

______ 5F
psig @ 
70

Date
7/23/'O3

Prepared By
ATL

Applicable code: 
Construction:
Stress Relieve:
Testing:

None
N/A

Trailer
Spare 
Overflow
Fill

Rating
150#

Shell:
Roof:
Liner:
Type of Roof:
Code: API-650 Appendix J
Emergency Vacuum Design:
Liquid Ht________10.5 ft
Insulation:N Type:
Stress Relieve for Process Reasons:
Min, design metal temperature:
Steam out conditions:_______
Design Wind Speed:________
Seismic Zone: 2A_______

MECHANICAL (MATERIALS)

Atm.
MATERIAL

CS
N/A

at 70 °F

NOZZLES
Drain 
Backflush

Size (in.)
6"
8"
4"



NOTES:

■3/4" HALF CPLG.
ORIENT.

i 3x3x1/4x6"

L 3x3x1/4
0--&’

HEIGHT I DIA G
9-3/8" 7-5/16"

>

PSI IS1
PIPING SUPPORT INSTRUMENT SUPPORT

SCALE: r - t’-O" SCALE: 3' - I'-O"

1 ■1-l/4‘4 THRU HOLE

T 6" *-

O'-4"

t;.-
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I NOTE 2

O

TANK ANCHOR DETAIL
SCALE: N.T.S.

EL. 12’—0" IS1----
EL 11’-4" — EL. 11’-0"

EL. 9’—0” PSI—1= REV DESCRIPTION

REVISIONS

=4= EL. 3’—0” PSI—c -------EL. 3’—0"

----- EL. 1’-2 3/16” EL. O’-IO"r n 1 n
-SEE TANK ANCHOR DETAIL

T—1
BACKFLUSH SUPPLY TANK DRAWN APPR.

CHKD

SIZE: D1 OF 1SHEET

DRAWING NO.

SS-01

\

©

T
I

®ni

BY

CSR

1/2" ASPHALT 
BOARD

BACKFLUSH SUPPLY TANK 
PLAN AND ELEVATION

DESIGN UPUFT
10.000 LBS 
PER BRACKET

QTY.
1 
1 
1 
1 
1 
2

D
C

REV

D

1. r ANCHOR BOLT TO BE HAS STANDARD ASTMA36 STEEL 
ROD SECURED WITH HY150 ADHESIVE PER HILTI. 
MINIMUM EMBEDMENT OF BOLT IS 8 1/4” BELOW TOP 
OF CONCRETE.

2. SITE WORK. SLAB, AND FOUNDATIONS TO BE DESIGNED
BY OTHERS.

NOZZ. 
A 
B 
C 
D 
E__
F 
G

1------EL. O'—8 15/16"
EL. O’—0"

SOLUTIA KRUMMRICH
SAUGET, IL

-BRACKET BY TANK VENDOR 
■1" ANCHOR BOLT 
(NOTE 1) 

_ 14" 
MIN

DATE

11/14/02
11/14/02

CONTINGENCY PLAN 
PRE-FINAL DESIGN

THE ADVENT GROUP. INC.
Nathville, Tenn.sM«

3/4-» THRU HOLES- 
2 (REQ'D)

®-^--

TYPE/ DESCRIPTION 
6" 150f FLG 
a" 150f FLG 
4" ISOf FLG 
4" ISOjI FLG 
8" 150# FLG
8" 150# FLG/FLG

SERVICE
DRAIN 
BACKFLUSH 
TRAILER 
SPARE 
OVERFLOW 
FILL

CSR
CSR
APPR. 

BY

RLR
RLR

WADE 
BY

7/23/Q3
11/19/02
DATE

DATE

11/14/02
b-t

RLR
TL

SCALE: 1/4"=1'-O”______________________________________

FILE LOCATION: L:\DATA\02691\CAD\PIPING\PP-Q1-03-SS-01.DWG 

CONTRACT NO.

02691

OVERALL DIMENSIONS (FT-INCH)
~ P I I

12-0"ri4’-0"f I I I
DESIGN PRESS. PSIG_AMS_ OP. PRESS. PSIG 
DESIGN TEMP. DEC F. AMB_ OP. TEMP. DEG F._7O. 
LIQUID WATER PH. 7.0 SP. GRAVITY 1.0 
DRY WT. LBS. _=  OP. WT. LBS. - 
TANK VOL GAL 12.000
DESIGN CODE; API65Q. APPENDIX J



PART 1 - GENERAL

SUMMARY1.01

A.

B.

C.

SYSTEM DESCRIPTION1.02

A.

1.03 PERFORMANCE REQUIREMENTS AND DESIGN CRITERIA

PART 2 -PRODUCTS

2.01 EQUIPMENT

A.

B.

11/18/02, Rev. 1

This section covers the requirements for the functional design, performance, materials, construction 
features, testing, quality and handling of the equipment described herein.

SECTION 15251
CARBON ADSORPTION SYSTEM

The carbon adsorption system shall be used to remove volatile and semi-volatile organic compounds. 
The carbon adsorbers will be designed and installed completely skid-mounted with all necessary 
isolation and diversion valves, controls, face piping and appurtenances. The carbon adsorption 
system shall consist of 4 (four) carbon adsorber skids with two (2) adsorbers per skid. Each vessel 
shall contain a minimum of 20,000 pounds of granular activated carbon. The system piping shall 
allow for the adsorber vessels to be used in series or in a lead/lag configuration.

Equipment described under this section shall be furnished by manufacturers who are experienced, 
reputable and qualified in the manufacture of carbon adsorption systems. The manufacturer shall be 
fully responsible for the proper operation and performance of the system as a whole.

It is not the intent of this section and associated drawings to specify all details of design, fabrication 
and construction. It shall be the responsibility of the CONTRACTOR to provide equipment that has 
been designed, fabricated and equipped in accordance with stated standards and high standards of 
engineering and workmanship that is suitable for the specified service.

The CONTRACTOR shall supply and provide all materials, fabrication, drawings, erection, design, 
installation, testing and delivery of services as specified in this section and/or on the drawings for 
completion and proper operation of the carbon adsorption system, as included in the contract 
documents.

1000 gpm (max.)
40-60°F

Any reference to a manufacturer's name and model or catalog number is for the purpose of 
establishing the standard of quality and general configuration desired. In all cases, any comparable 
source or device is acceptable upon approval by the ENGINEER.

Flow:
Groundwater Temperature:

Carbon Adsorption
15251-1



c.

D.

800

2.02 ADSORBER VESSELS

A.

B.

C.

2.03 PIPING/PIPE RACK

A.

B. Effluent piping shall be flexible hose to carbon steel.

2.04 PRESSURE RELIEF

A.

11/18/02, Rev. 1

A pressure relief valve shall be provided for each vessel, with relief capacity as required by ASME 
Code and hydraulic system analysis. Relief venting shall be integral to adsorption system piping 
and directed as shown in the contract drawings.

The adsorbers shall be designed for a working pressure of 75 psig and a test pressure of 1.5 times 
the working pressure.

The carbon adsorption system shall include: Four (4) liquid phase activated carbon adsorber skids 
with 2 adsorbers per skid, all necessary valves, controls, face piping, and appurtenances. Each 
vessel shall be capable of filtering up to 470 gpm.

The process and utility piping on the adsorption system shall include influent water to the system, 
treated water (effluent), adsorber vent lines and carbon fill and discharge piping. The influent and 
effluent piping shall be installed such that the adsorbers can be operated in series. The connections 
to the carbon vessels shall be “quick connect” hose connections.

Each adsorber vessel shall be lined carbon steel and have a minimum straight side height of 8 feet 
for holding 20,000 pounds of activated carbon. Vessel diameter shall be 10 feet.

Provide carbon adsorbers containing reactivated granular activated carbon manufactured from 
metallurgical grade bituminous coal meeting or exceeding the carbon requirements of Calgon DSR- 
C 8x30 or equal listed below.

Water Soluble Ash (maximum %) 
Moisture, as packed (maximum %) 
Apparent Density (maximum g/cc)

The adsorbers shall be designed for a working temperature of 50°F and a maximum temperature of 
150°F.

Carbon Adsorption
15251-2

Iodine No. (minimum mg/g)
Screen Analysis:

-under 30 mesh (maximum %) 5
9
2
0.60



PRESSURE GAUGES2.05

A.

STRUCTURAL STEEL SUPPORT SKID2.06

A.

B.

C.

PART 3 - EXECUTION

3.01 ERECTION/INSTALLATION

A.

3.02 TESTING AND INSPECTIONS

Equipment TestingA.

1.

2.

3.

11/18/02, Rev. 1

The process piping shall be equipped with pressure gauges to indicate the pressure of water entering 
and exiting each adsorber to provide information on pressure drops across each adsorber and the 
system. The gauge shall read 0-50 psig with an accuracy of 1 % of full range.

All structural steel shall be cleaned to a power tool grade (mechanical grade) and a rust inhibitive 
alkyd metal primer shall be applied before any rust can form. A finish exterior painting of an alkyd 
resin-based paint for outside service must be applied to the exterior of the piping before rust can 
form beneath the primer coat. All equipment items shall be installed on the structural steel skid and 
secured for shipment. Field connections shall be clearly noted, with any extra materials secured to, 
and shipped with the skid system.

All equipment items comprising the adsorption system shall be contained on structural steel skids. 
The skid shall be carbon steel

All non-destructive testing examinations shall be performed in accordance with the ASME, 
ANSI or ASTM codes. The cost of repair and/or any additional non-destructive testing shall 
be borne by the CONTRACTOR. The CONTRACTOR shall submit his/her test procedures 
to the ENGINEER for approval.

The structural skids shall be supported as shown on the contract documents such that the skid is 
elevated a minimum of 18 inches above the finished grade of the pad to accommodate draining.

Notify the ENGINEER five (5) working days prior to conducting any tests listed in the 
Specification, to permit the ENGINEER to witness said tests. Witness of any test shall not 
be deemed acceptance of the component or system tests, nor waive any on site acceptance 
thereof.

Prior to final inspection, the inside and outside of all vessels, piping and instruments shall 
be cleaned of slag, loose scale, dirt, grit, weld splatter, pieces of metal, oil, etc.

Installation procedures shall be in accordance with the recommendations of the manufacturers of the 
carbon vessels. Installation of the carbon vessels will not be allowed to proceed until the 
recommendations are received and approved by the ENGINEER.

Carbon Adsorption
15251-3



System Acceptance TestB.

3.03 WARRANTY

A.

— End of Section --

11/18/02, Rev. 1

3.
4.

1.
2.

•Equipment shall be warranted against manufacturer defects for a period of one (1) year from the date 
of installation.

Check all piping connections for proper installation and tightness.
Ensure that all gauges and instruments are functional and installed correctly. Re-zero 
or re-calibrate if necessary.
Close all valves in the adsorber piping system.
Install the carbon acceptance canister (if provided) after checking to ensure it is filled 
with carbon.

Carbon Adsorption
15251-4

All equipment and systems affiliated with the granular carbon adsorption system such as 
pumps, filters, etc. shall be checked out according to the manufacturer's instructions. Specific 
activities to complete before operating the adsorption equipment shall include the following:



CARBON COLUMN DATA SPECIFICATION SHEET

Empty-57,000 lb Operating - 330,000 lbWeight (per dual train); /

Backflush Rate; (per column) 225 gpm

Transfer Mode; Air pressurized slurry transfer by supply truck

Operation Modes;

200 gpm470 gpm Avg. Flow; (per column)Max Flow; (per column)

Graphite rupture disk or equivalent, 75 psig burst pressure (1 per column).Pressure Relief

All process valves will be operated manually.

(Continued Next Page)

ATLPrepared By;Date; 7/23/03Rev.: C

CLIENTAPP'D The ADVENT Group. Inc.

7/24/0302607\Carbon Column Spec.xls 1

SOLUTIAC____
8_____
A_____
ISSUE

Materials of 
Construction

Instrumentation / 
Control System

Vessel; 
Vessel Lining: 
Piping and Valves:

Underdrain Collection System:
External Coating:

Downflow fixed bed with backflush capabilities 
Parallel or series flow

< 15mg/L
300 mg/L

Carbon Steel (ASTM A-36)
Vinyl Ester coating (nominal 40 mil)
Carbon steel piping (std. wt. ASTM A-53), ductile iron butterfly valves with stainless 
steel disc for process piping and stainless steel ball valves for carbon transfer 
Internal ring underdrain or equivalent to ensure equal flow distribution. 
Surf, prep acc. to SSPC-SP6: Prime coat alkyd phenolic primer 2-3.5 mDFT 
Top coat alkyd enamel, 2 coats at 1.5-3.5 mDFT per coat
(Primer - Tnemec series 37, Top coat - Tnemec series 2H or equivalents)

Item No:
Description:

Project No.: 
Project:

Solutia, Inc.
St. Louis, MO

V-1A/B through V-4A/B 
Carbon Treatment System

PREPARED ON BEHALF OF
Solutia, Inc. 

Contingency Plan 
Pre-Final Design 
For Review

DESCRIPTION

The units will be skid-mounted and be configured to give a working height of less than 16 feet.
SPECIFICATIONS

02691
Carbon Trt. Sys.

GENERAL
The Activated Carbon Adsorption System will be designed for the removal of soluble organic chemical contaminants. The unit will be a 
complete water treatment system and be provided with piping for parallel or series operation. The unit will come equipped with piping sections 
and manual valves for influent and treated water, carbon transfer, and venting operations.

Process Conditions 
TSS: 
TOC:

Qty.: 
Vessel Diameter: 
Heads: 
ASME Code: 
Pipe Connections; 
Carbon Volume:

Spec. No.:__________
Location: Sauget, IL

4 dual trains (1 lead, 1 lag column ea.) with ea. train operating in series 
10ft
2:1 Elliptical
Up to 75 psig @ 150 deg. F
Std ANSI flanged connections (see nozzle schedule)
715cuft



CARBON COLUMN DATA SPECIFICATION SHEET

Sauget, IL

NOZZLE SCHEDULE

D

470 gpm

Date: 7/23/03 Prepared By: ATLRev.: C

APP'D CLIENT The ADVENT Group. Inc.

7/24/0302607\Carbon Column Spec.xls 1

SOLUTIAC____
B_____
A_____
ISSUE

F
JB__
■rfB

G

Solatia Inc.
St. Louis, MO

Item No:
Description:

V-1A/B through V-4A/B
Carbon Treatment System

[Project No.:
Project:

Spec. No.:
Location:

#

C
D
E
F
G_______ ____________________
Note: Nozzle locations shown are for Vessel 1.
Vessel 2 nozzle locations will be mirror image.

Location_______
Side Manway 
Process In 
Process Out/BF In
Carbon In
Carbon Out_____
Spray Water 
Vent/BF Out

PREPARED ON BEHALF OF
Solatia Inc.

Contingency Plan 
Pre-Final Design
For Review_____

DESCRIPTION

Size
20"
4" 
4" 
4" 
4” 
3" 
4"

02691
Carbon Trt. Sys.

Flange Type 
F.F. 

150# F.F. 
150# F.F. 
150# F.F. 
150# F.F. 
150# F.F. 
150# F.F.



PART 1 - GENERAL

SUMMARY1.01

A.

B.

C.

1.02 SYSTEM DESCRIPTION

A.

1.03 PERFORMANCE REQUIREMENTS AND DESIGN CRITERIA

1.04 SUBMITTALS

A.

B.

C.

11/20/02

The air compressor shall be sized for 40 ACFM at 100 psig to provide compressed air for reliable 
service to transfer carbon from trailers to carbon vessels and vise versa.

SECTION 15260
AIR COMPRESSOR

Review of the drawings by the ENGINEER shall not relieve the CONTRACTOR of the entire 
responsibility for the engineering, design, workmanship and material under the contract documents.

The CONTRACTOR shall submit, in the manner and within the time limit as set forth in the contract 
documents, shop drawings showing outline and over all dimensions, connection details, weights, 
anchorage details, arrangement of functional parts, and parts lists if applicable, for all equipment and 
materials furnished.

The CONTRACTOR'S drawings shall be direct reproducibles able to produce clear, sharp and legible 
prints. Fabrication of the equipment shall not be started until after the CONTRACTOR has received 
written drawing review approvals from the ENGINEER.

This section covers the requirements for the functional design, performance, materials, construction 
features, testing, quality and handling of the equipment described herein.

The CONTRACTOR shall supply and provide all materials, fabrication, drawings, erection, design, 
testing and delivery of services as specified in this section and/or on the drawings for completion 
and proper operation of the air compressor system, as included in the contract documents.

The air compressor system comprises of the air compressor system required to provide air for carbon 
transfer as shown on the contract drawings. The CONTRACTOR shall procure a compressor 
adequately sized to accommodate the transfer of carbon slurry to and from trailers to carbon columns 
on site.

It is not the intent of this section and associated drawings to specify all details of design, fabrication 
and construction. It shall be the responsibility of the CONTRACTOR to provide equipment that has 
been designed, fabricated and equipped in accordance with stated standards and high standards of 
engineering and workmanship that is suitable for the specified service.

Air Compressor
15260 -1

A.
I



SubmittalsD.

1.

2.

Six (6) copies of the operation and maintenance manual for the equipment provided.3.

4.

APPLICABLE CODES AND REFERENCES1.05

NEP A- National Electrical CodeA.

ASME - Boiler and Pressure Vessel CodeB.

PERFORMANCE GUARANTEES AND WARRANTY1.06

CONTRACTOR shall provide a one (1) year warranty.A.

Air Compressor shall be rated for the flow rate of 40 acfm at 100 psig minimum.B.

PART 2 - PRODUCTS

EQUIPMENT2.01

A.

B.

11/20/02

Six (6) copies of shop drawings showing details of fabrication and erection of all materials 
and equipment.

Equipment described under this section shall be furnished by manufacturers who are experienced, 
reputable and qualified in the manufacture of air compressors. The manufacturer shall be fully 
responsible for the proper operation and performance of the system as a whole.

Six (6) copies of the installation instructions shall be furnished to the ENGINEER. The 
instructions shall be prepared specifically for this installation and shall include all required 
cuts, drawings, equipment lists, descriptions, etc, that are required to instruct operating and 
maintenance personnel unfamiliar with such equipment.

Any reference to a manufacturer's name and model or catalog number is for the purpose of 
establishing the standard of quality and general configuration desired and is not to be considered 
proprietary. In all cases, any comparable source or device is acceptable upon approval by the 
ENGINEER.

Manufacturer's detailed technical data for materials, fabrication and installation. Include 
catalog cuts of all equipment, hardware, anchors, fastenings and accessories. At a minimum 
the following data for the compressed air supply equipment shall be furnished; 
manufacturer, model, bore and stroke of compressors, R.P.M. capacity, H.P. required at 
rated capacity and pressure, total weight.

Air Compressor
15260 - 2



AIR COMPRESSOR2.02

Scope:A.

This section specifies the Air Compressor and related components.

Operating Requirements:B.

1. Discharge pressure, psig 100

Capacity at rated discharge pressure, acfin2. 40

3. Installed motor horsepower, maximum 15

Manufacturers:C.

Air compressors shall be manufactured by one of the following:

Atlas Copco Model No. GA-7, or equal

Equipment:E.

General:1.

11/20/02

Belt drive with automatic tensioning device
Hi-Efficiency TEFC electric motors (460V/3 Phase/60 Hz)

The subcontractor shall assign unit responsibility to the air compressor manufacturer for the 
combined equipment consisting of the air compressor and associated appurtenances specified herein.

Provided a skid mounted, electric motor driven, air cooled, outdoor weather protection, freeze protection, 
prewired and prepiped, completely packaged, rotary screw lubricated air compressors. Provide one air 
receiver, and oil/water separator, also skid mounted. Each compressor shall supply compressed air at 100 
psig continuously. All controls shall be suitable for wet locations.

Air compressors and accessories shall be designed and selected for continuous duty operation and 
shall deliver clean, oil-filtered air. Compressors shall at all times deliver air-which meets the 
operating requirements listed in this section. Inlet air shall be filtered with a medium efficiency 
filter before distribution as specified herein.

Air Compressor 
15260 - 3

The air compressor shall be the lubricated, single stage, air-cooled and cabinet enclosed, 
rotary screw type. The units shall be capable of continuous operation without thermal 
damage. The compressor is to be skid mounted and shall contain, but not be limited to the 
following:



2.03 LUBRICANT

A.

Lubricant carryover into the downstream system shall not exceed 3 ppm by weight.B.

2.04 OIL SEPARATOR

2.05 COMPRESSED AIR RECEIVER

2.06 ENCLOSURE

Outdoor weather protection shall be provided to protect the compressor from weather and freezing.

2.07 COMPRESSED AIR PIPING

A. System Description:

Products - Pipes, Fittings, etc.B.

11/20/02

Provide steel receiver constructed and labeled in accordance with the ASME Boiler and Pressure 
Vessel Code for not less than 120 gallons and 120 psig service. Provide a pressure gauge, a pressure 
relief (safety) valve, a service valve (3/4" ball), and receiver drain valve. Set pressure relief valve at 
125 psig.

Lubricant used shall contain no chemical substances that would require disposal as a hazardous 
waste according to applicable regulations at the time of sale. Used lubricant shall be suitable for 
recycling.

The oil separator shall contain two oil collection containers, an oil prefilter, an activated carbon 
filter, a sample line assembly, an inlet hose assembly and a test kit including reference jar and 
sample jar. The oil separator system shall be designed such that separator elements can be changed 
without disturbing the discharge air line.

NEMA 4 starters
Oil filter, air/oil separator and oil reservoir

The motor shall be specifically designed for the torque, speed, and horsepower 
characteristics of the compressor. The motor shall operate using 460V, three phase, 60Hz 
power.

Provide new air piping system, complete and ready for operation. Piping systems including 
manufacturer's products shall be in accordance with the required and advisory provisions of the 
Plumbing Code (NAPHCC NSPC).

Air Compressor
15260 - 4



All piping and valving to be rated for 150 psig ambient.

All controls for the system shall be suitable for wet locations.

ELECTRICAL REQUIREMENTS2.12

PART 3 - EXECUTION

3.01 ERECTION/INSTALLATION

A.

11/20/02

The Subcontractor is responsible for all electrical wiring of the Compressed Air System up to and 
including Control Panel.

Compressed air system shall have at least the following indicators: Inlet air pressure gauge, 
discharge air pressure gauge, inlet air temperature gauge, temperature gauge, inlet and outlet 
pressure gauges, green "power on" light, power interruption light, and the high temperature light.

Compressor controls shall monitor external a pressure switch mounted on the receiving tank. The 
pressure relief safety valve will unseat at 125 psi. High discharge air temperature shall shut down 
the faulted compressor and activate an alarm light. Alarm light shall remain illuminated until alarm 
condition has been rectified and reset pushbutton has been depressed.

Erection of the compressor, receiver, and appurtenances shall be by an authorized representative of 
the manufacturer in strict accordance with the manufacturer's recommendations and instructions in 
the location as shown on the drawings. Erection shall include furnishing the required oil and grease 
for initial operation. The grades of oil and grease shall be in accordance with the manufacturer's 
recommendations.

Alarm lights, reset pushbutton, and other operator controls shall be located on the front of the panel 
door. The compressor shall be provided with a run-time meter and a HAND-OFF-AUTO switch 
(with a spring return to "OFF" from the "HAND" position) on the panel door.

Control Panel shall be UL listed or CSA approved and shall be wired for 460 VAC, 3-phase, 4-wire, 
power service.
Electrical installations shall conform to ANSI C2, NFPA 70, IEEE 100 and other specified 
standards.

Compressors shall be provided with a control panel. Provide a main disconnect switch with the 
handle accessible from outside the control panel door. The control panel shall have a NEMA 4 
enclosure. The control panel shall be provided with a NEMA-rated motor starter for each 
compressor. The control panel shall be provided with an alarm light for each shutdown condition. A 
reset pushbutton shall be provided for cancellation of alarms.

Air Compressor
15260 - 5

2.11 INSTRUMENTATION AND CONTROLS



B.

C.

D.

3.02 TESTING AND INSPECTIONS

A.

B.

3.03 warranty

A.

- End of Section -

11/20/02

Vibration tests shall be conducted by the factory representative to insure that there is not harmful 
vibration in either compressor or in the system piping.

Equipment shall be warranted against defects for a period of one (1) year from the date of 
installation.

Equipment shall be provided with manufacturer's standard prime and finish paint. Paint shall be 
capable of withstanding heat build-up generated by operating equipment without blistering, 
delaminating or other forms of failure.

Each system component shall be given requisite factory tests as necessary to determine that the work 
and materials are free from defects and to establish that the design and construction meet the 
requirements of the contract documents.

Anchor bolts of Type 304 stainless steel shall be furnished by the equipment manufacturer and set by 
the CONTRACTOR in accordance with the manufacturer's recommendations and setting drawings. 
Provisions for vibration isolation shall be included during installation.

The CONTRACTOR shall require the factory representative to check over the complete air 
compressor installation and start-up testing to the satisfaction of the ENGINEER.

Air Compressor
15260 - 6



AIR COMPRESSOR

02691
Sauget, IL

COMPONENTS

Compressor

Drive Motor

The air system shall consist of a dry-type air intake filter rated at 3 microns, pneumatically operated air intake valve /Air System

Controls

Date: 7/23/03CRev.:

APP'D CLIENT The ADVENT Group, Inc.

7/24/03Page 1 of 102691\data sheets\Compressor Data Sheet.xls

SOLUTIAC
B
A

ISSUE

Oil System / 
Aftercooler

C-1_______________
Carbon Transfer Air

Lubrication shall be accomplished by inherent pressure differentials and without the use of an external mechanical oil 
pump. A heavy duty, full flow 10 micron oil filter and oil aftercooler shall be provided with an OSHA approved fan 
guard. The aftercooler, moisture separator and automatic condensate trap are to be piped and mounted within the 
compressor package.

The compressor element shall be a rotary screw design consisting of asymmetrical rotor profile for minimal internal 
leakage and maximum compressor efficiency. Heavy duty bearings capable of L-10 bearing life in excess of 90,000 
hrs shall be used.

Shall be TEFC NEMA or lEC T frame, squirrel cage, induction type with Class F insulation. Motor to be 3 ph, 60 
Hertz, 460 Volt. Motor construction shall be rugged cast frame, cast rotor, non-hygroscopic insulation, phase 
corrosion resistant wire, premium efficiency. Motor service factor shall be 1.15.

• Stop / reset indicator
• Mounted and wired starter
• Moisture sensor status
• Oil separator change indicator

A solid state electronic control system shall be provided including:
• Constant run control (load / no load)
• Automatic start / stop control
• Drive motor overload indicator with shutdown
• Dual / Independent high temperature indicator with shutdown
• Air filter change indicator
• Digital readouts for compressor discharge air pressure and air temperature, reservoir discharge pressure

Item No: 
Description:

Spec. No.:
Carbon Trt. Sys. I Location:

Solatia Inc.
St. Louis. MO

Project No.:
Project:

PREPARED ON BEHALF OF
Solutia, Inc.

Contingency Plan 
Pre-Final Design 
For Review_____

DESCRIPTION

Prepared by:
ATL

GENERAL
The air compressor shall be of a single stage, 40 CFM minimum, 100 psig, oil injected, air cooled, screw type. All 
components will be provide as a package unit with a sound enclosure and outside weather protection. The package 
will include an oil injected air cooled, screw type, compressor, drive motor, oil lubricating system, air system, and 
minimum 120 gallon ASME coded air receiver. All electronic regulating controls shall be provided.



SECTION 16010

BASIC ELECTRICAL REQUIREMENTS

PART 1 - GENERAL

WORK INCLUDED1.01

Lighting, including lamps.A.

B. Wiring devices.

Wiring for built-in and Owner furnished equipment.C.

1.02 RELATED WORK SPECIFIED UNDER OTHER DIVISIONS

A.

B.

1.03 QUALITY ASSURANCE

Comply with applicable local, state, and federal codes.A.

B.

C.

D.

16010 - 1 •

Cutting and patching for electrical work, except for errors and omissions under this 
Division.

Turn over electrical equipment provided under this Division to the Owner's 
Representative in lubricated condition. Include instructions on further lubrication in the 
operating manual.

’Field painting, except such painting as is required to maintain shop coat painting and 
factory finish painting.

Equipment and material provided under this Division shall be periodically inspected and 
serviced by competent mechanics. This function becomes the responsibility of the 
Owner's Representative when the system is accepted by the Owner's Representative. The 
one year material and Workmanship warranty is not intended to supplant normal 
inspection or service and shall not be construed to mean the Contractor shall provide free 
service for normal maintenance items such as periodic lubrication and adjustment due to 
normal use, nor to correct without charge, breakage, maladjustment, and other trouble 
caused by improper maintenance.

Warrant electrical Work against faulty material or Workmanship in accordance with 
Division 1. If the Project is occupied or the systems placed in operation in several phases 
at the request of the Owner's Representative, then the warranty of each system or piece of 
equipment used, shall begin on the date each system or piece of equipment was placed in 
satisfactory operation and accepted as such, in writing, by the Owner's Representative. 
The use of building equipment for temporary service and testing does not constitute the 
beginning of the warranty.



E.

STANDARDS1.04

A.

1.05 SUBMITTALS

Comply with provisions of Division 1.A.

Submit shop Drawings as called for in the Sections that follow.B.

1.06 OPERATING AND MAINTENANCE MANUALS

Provide manuals in accordance with Division 1.A.

DELIVERY AND STORAGE1.07

A.

Store items in a clean dry place and protect from damage.B.

C. Store away from corrosive elements.

PART 2 - PRODUCTS

2.01 MATERIALS AND EQUIPMENT

A.

16010. -2

1.
2.
3.
4.

Upon completion of contract and progressively as work proceeds, clean-up and remove 
dirt, debris and scrap materials. Maintain premises neat and clean. Protect and preserve 
access to energized equipment at all times. Clean items with factory finishes. Touch-up 
minor damage to surfaces; refmish entire piece of equipment when sustained major 
damage. Use only factory supplied paints of matching color and formula.

Equipment and materials furnished shall be listed by UL or other nationally accredited 
testing laboratory where available. When listing is not available for a piece of 
equipment, it will be accepted provided it is furnished in accordance with Drawings and 
Specifications and is approved by the authorities having jurisdiction.

Insofar as possible, deliver items in manufacturer's original unopened packaging. Where 
this is not practical, cover items with protective materials to keep them from being 
damaged. Use care in loading, transporting, unloading, and storage to keep items from 
being damaged.

Perform Work specified in Division 16 in accordance with standards listed below. Where 
these Specifications are more stringent, they shall take precedence. In case of conflict, 
obtain a decision from the Engineer,.

NFPA-70: National Electrical Code.
NFPA-101: Life Safety Code.
ANSI Handicapped Code-A 117.1.
SBC: Standard Building Code.



PART 3 - EXECUTION

COORDINATION3.01

A.

B.

C.

3.02 CUTTING AND PATCHING

3.03 TRENCHING, EXCAVATION, BACKFILLING, AND REPAIRS

A.

C.

16010 -3

Visit site and observe conditions under which Work must be performed. No subsequent 
allowance will be made because of error or failure to obtain necessary information to 
completely estimate and perform Work required by these documents.

Provide trenching, excavation, and backfilling necessary for performance of Work under 
this Division.

Trenching and excavation shall be unclassified. No extra will be paid in the event that 
rock is encountered.

Examine Specifications and Drawings to be familiar with items which require electrical 
connections and coordination. Electrical Drawings are diagrammatic and shall not be 
scaled for exact sizes.

Equipment shall be installed in accordance with manufacturer's recommendation. Where 
conflicts occur between Contract Documents and these recommendations, a ruling shall 
be requested before proceeding with such work.

B. Specifications and Drawings indicate name, type and/or catalog number of materials and 
equipment to establish standards of quality. Submittals shall be based on standards 
specified. The standards should not be construed as limiting competition.

B. Correct unnecessary damage caused due to installation of electrical Work, brought about 
through carelessness or lack of coordination.

D. Electronic equipment or devices that have been inundate or exposed to moisture or 
corrosive elements shall be replaced in their entirety.

C. Holes cut though floor slabs shall be core drilled with drill designed for this purpose. All 
openings, sleeves, and holes in slabs between floors shall be properly sealed, fire proofed 
and water proofed.

A. Repair or replace routine damage caused by cutting performance of Work under this 
Division.

B. Provide sheathing, shoring, dewatering, and cleaning necessary to keep trenches and their 
grades in proper condition for Work to be carried on.



TESTS3.04

A.

INSPECTION FEES AND PERMITS3.06

A.

END OF SECTION

■.

16010 -4

Obtain and pay for all necessary permits and inspection fees required for electrical 
installation.

On completion of Work, installation shall be completely operational and entirely free 
from grounds, short circuits, and open circuits. Perform operational tests as required to 
demonstrate substantial completion of the Work. Balance circuits so that feeders to 
panels are not more than 10% out of balance between phases with all available load 
energized and operating. Furnish all labor, materials and instruments for above tests.



SECTION 16110

RACEWAYS AND CONDUIT SYSTEMS

PART 1 - GENERAL

WORK INCLUDED1.01

Comply with the provisions of Sections 16010.A.

B. Provide a complete conduit system with associated couplings, connectors, and fittings.

SUBMITTALS1.02

Submittal of products furnished under this Section are not required.A.

PART 2 - PRODUCTS

2.01 ACCEPTABLE MANUFACTURERS

A.

B. PVC conduit shall be Carlon, Schedule 40 or Schedule 80, 90 degrees C. rated.

C. Surface metal raceways shall be Wiremold.

D.

E. Erickson couplings shall be used where neither length of conduit can be rotated.
1

F. Conduit, connectors, couplings and fittings shall be UL listed and labeled.

2.03 OUTSIDE AREAS

A.
1.

c.

B.
1.

16110 - 1

Associated couplings, connectors and fittings shall be steel as manufactured by Raco or 
equivalent.

Intermediate Metal Conduit (IMC)
Use Intermediate Metal Conduit (IMC) where drawings call for conduit to be:
a.
b.

IMC and Rigid conduit shall be hot dipped, galvanized, or electro galvanized steel by 
Allied, General Electric, Republic, Triangle, or Wheatland.

Underground service entrance conduits for power. 
Exterior branch circuits installed underground.

Installed for feeders.
Installed exposed below 6 feet.
Installed in wet locations.

i

Polyvinyl Chloride (PVC)
Use PVC for:
a.
b.



PART 3 - EXECUTION

INSTALLATION3.01

Minimum size of conduits shall be 3/4"A.

B.

C. Make bends or offsets with standard ells or field bends with an approved bender.

D.

E. Secure conduits to boxes and cabinets with double locknuts and bushings.

F.

Complete conduit systems before pulling conductors.G.

H. Support conduits as specified in 16190 and in accordance with National Electrical Code.

I.

K.

L.

M.

N.

16110 -2

Provide cable supports in conduits rising vertically in accordance with the National 
Electrical Code, Article 300.

Conduits shall be mechanically and electrically continuous from outlet to outlet and from 
outlets to cabinets, pull or junction boxes.

Terminate conduits for feeders and branch circuits directly into panelboard enclosure 
without the use of pull boxes, junction boxes, wire ways, or auxiliary gutters, unless the 
panelboard enclosure does not provide sufficient surface area for all conduits. Where 
such cases exist, notify the Architect. In no case shall splices in such boxes and wire 
ways be permitted.

Where IMC or RSC conduit is installed in a cabinet, junction box, pull box or auxiliary 
gutter, conductors shall be protected by insulated bushings. Locknuts shall be installed on 
conduit outside and inside enclosure.

Cap ends of conduits to prevent entrance of water and other foreign material during 
construction.

Conduit joints shall be cut square, threaded, reamed smooth, and drawn up tight so 
conduit ends will butt in couplings, connectors and fittings.

Run concealed conduits in direct line with long sweep bends or offsets. Run exposed 
conduits parallel to and at right angles to building lines. Group multiple conduit runs in 
banks.

In concrete slabs block up conduit from forms and securely fasten in place. Conduits in 
ground floor slabs shall have a minimum of 1-1/2" concrete coverage above and below. 
Stuff boxes and cork fittings to prevent entrance of water.

J. Provide No. 12 AWG copper pull wires or nylon cord in all empty conduits. Provide 
insulated bushing on both ends of empty conduits.



PVC3.02

A.

B.

C.

END OF SECTION

16110 -3

Provide 1/4" nylon pull rope in all primary power and incoming telephone service 
entrance conduits.

No PVC shall emerge from the ground or the concrete slab or encasement. PVC shall 
convert to galvanized rigid metal prior to penetrating slab or exiting concrete encasement.

Make bends with standard ells or with an approved bender. A blow torch shall not be 
used. - .



SECTION 16121

CONDUCTORS - 600 VOLTS AND BELOW

PART 1 - GENERAL

WORK INCLUDED1.01

Comply with the provisions of Sections 16010.A.

B.

1.02 SUBMITTALS

Submit data sheets for products furnished under this Section.A.

PART 2 - PRODUCTS

2.01 ACCEPTABLE MANUFACTURERS

A. Anaconda

B. General Cable.

C. Okonite.

TriangleD.

E. Rome.

Southwire.F.

2.02 POWER CONDUCTORS

Provide 98% conductivity copper conductors with 600-volt insulation.A.

For conductors No. 12 AWG and No. 10 AWG, provide solid type THWN or THHN.B.

C.

Provide white or gray colored neutral conductors; provide color coded phase conductors.D.

E.

16121 -1

Provide a complete system of conductors for lighting, power, and systems throughout the 
project.

For conductors No. 8 AWG and larger, provide stranded type THHN, or THWN applied 
consistently with insulation ratings and NEC requirements.

Minimum conductor size shall be: 
1. # 12 for power wiring



PART 3 - EXECUTION

INSTALLATION3.01

A.

Install pull boxes in circuits or feeders over 100' long.B.

Make splices and connections only in outlet, pull or junction boxes.C.

Use powdered soapstone or pulling compound to pull conductors.D.

Deliver conductors to jobsite new and in original wrapping, package or reel.E.

Conductors and connections shall test free of grounds, shorts, and opens.F.

G.

H.

I.

J.
1.

d.
e.

2.
a.

K.

L.

16121 -2

Install in each branch-circuit panelboard a legend explaining color code for ungrounded 
conductors.

Leave a rninimum of 8" slack wire in every outlet box whether it be in use or left for 
future use.

Use Ideal wire nuts, Scotchlok Type Y, R, G, or B connectors for fixture connections at 
outlet boxes.

Make feeder taps and joints with approved compression sleeves. Insulate sleeves with 
heat shrink tubing, rated 600 V., 90 degrees C., containing factory applied sealant.

Conductors shall be continuous from origin to panel or equipment termination without 
splices. Where splices and taps are necessary or required, they shall be made in splice 
boxes.

Color code conductors as follows: 
120/208 Volt Systems: 

Phase A-Black
Phase B-Red
Phase C-Blue 
Neutral-White 
Ground-Green

277/480 Volt Systems: 
Phase A-Brown
Phase B-Orange 
Phase C-Yellow 
Neutral-Gray 
Ground-Green

Use factory color coded conductors where commercially available. If not available, use 
black conductors and band with color tape.

b.
c.
d.
e.

a.
b.
c.



Complete conduit system, including bushings, before pulling wire and cable.N.

O.

P.

Spare conductors shall be identified as spare and terminated with approved connectors.Q.

R.

END OF SECTION

16121 -3

Clamp cables/conductors over 20 feet on vertical runs to reduce tensile loading due to the 
cables/conductors own weight.

Maintain separation of electric light, power. Class 1, 2 and 3 wiring throughout raceway 
systems. Comply with requirements of NFPA-70, paragraphs 300-3, 725-15 and 725-54.

Conductors installed in underground duct banks shall not come into contact with dirt, 
grit, grease, sand, rock, or debris while being installed in conduit. Protect conductors by 
the use of heavy, clean drop cloth between ground surface and conductor. Clean 
conductors prior to application of pulling lubricants.

!



SECTION 16130

OUTLET BOXES

PART 1 - GENERAL

WORK INCLUDED1.01

Comply with the provisions of Section 16010.A.

B.

1.02 RELATED WORK

Sections 16110: Raceways and Conduit Systems.A.

Section 16190: Supporting Devices and Hangers.B.

SUBMITTALS1.03

Submittal of products furnished under this Section is not required.A.

PART 2 - PRODUCTS

2.01 ACCEPTABLE MANUFACTURERS

NationalA.

B. Appleton.

C. Raco.
t

General Electric.D.

E. Steel City.

F. Carlon

PART 3 - EXECUTION

3.01 INSTALLATION REQUIREMENTS

Locate boxes to prevent moisture from entering or accumulating within them.A.

B.

16130 - 1

Provide each fixture, switch, receptacle, and other wiring device with a galvanized outlet 
box of appropriate size and depth for its particular location and use.

1

Support outlet boxes independently of conduit, as required by the National Electrical 
Code.



c.

D.

Effectively close unused openings in boxes with metal plugs or plates.E.

F.

Provide bushings in holes through which cords or conductors pass.G.

H. Install boxes so that the covers will be accessible at all times.

I.

END OF SECTION

/

16130 -2

Provide only corrosion resistant outlet boxes equivalent to Carlon's FD series of deep 
boxes.

Use boxes of sufficient cubic capacity to accommodate the number of conductors to be 
installed. See Article 370 of the National Electric Code.

Secure boxes to surfaces upon which they are mounted or embed boxes in concrete 
masonry. Support boxes from structural members with approved braces.

Provide condulets with threaded hubs for screw connections and with the proper 
configurations for all changes of direction of exposed conduits. Standard conduit ells 
may be used if they do not interfere, damage, or mar the appearance of the installation.



SECTION 16131

PULL AND JUNCTION BOXES

PART 1 - GENERAL

WORK INCLUDED1.01

Comply with the provisions of Sections 16010.A.

B.

1.02 RELATED WORK

Section 16110: Raceways and Conduit Systems.A.

B. Section 16190: Supporting Devices and Hangers.

1.03 SUBMITTALS

Submittal of products furnished under this Section is not required.A.

PART 2 - PRODUCTS

2.01 ACCEPTABLE MANUFACTURERS

A.

PART 3 - EXECUTION

3.01 INSTALLATION REQUIREMENTS

A.

B. Provide screw covers for junction boxes.

C.

16131 - 1

Provide pull and junction boxes of appropriate size and depth as indicated on the 
drawings and as specified hereinafter.

For exterior work, provide galvanized sheet metal boxes of code thickness with lapped 
and welded joints, 3/4" flanges, bolted covers with full gaskets forming a completely 
raintight assembly, equal to Keystone 19000, and 37900 series.

Install boxes in conduit runs wherever necessary to avoid excessive runs or bends. Do not 
exceed 100' runs without pull boxes.

Provide junction boxes as shown on drawings and otherwise where required, sized 
according to number of conductors in box or type of service to be provided. Minimum 
junction box size 4" square and 2-1/8" deep.

B. For exterior work in graded areas outside the building, provide heavy-duty sidewalk 
junction boxes. Covers shall be fully gasketed, watertight and secured with plated screws 
or bolts equal to Quazite type PC.



Rigidly secure boxes. Conduit runs will not be considered as adequate support.D.

E.

END OF SECTION

t

16131 -2

Install boxes with covers in accessible locations. Size boxes in accordance with Articles 
370 and 373 of the National Electric Code.



SECTION 16134

PANELBOARDS

PART 1 - GENERAL

WORK INCLUDED1.01

Comply with the provisions of Section 16010.A.

B.

1.03 SUBMITTALS

Submit product data for review.A.

PART 2 -PRODUCTS

2.01 ACCEPTABLE MANUFACTURERS

A. Square "D".

B. G.E.

C. Cutler-Hammer/W estinghouse.

D. Siemens.

2.02 PANELBOARD TYPES

A.

B.

C.

Bus bars shall be aluminumD.

2.03 REQUIRED FEATURES

A.

16134 -1

Circuit breaker type branch-circuit panelboards for 277/480 volts, 3-phase, 4-wire , 
service, shall be Square "D" type NEHB with circuit breakers rated 14,000 AIC.

Circuit breaker type branch-circuit panelboards for 120/208 volts, 3-phase, 4-wire service 
shall be Square "D" type NQOD with circuit breakers rated 10,000 AIC.

Provide circuit breaker type panelboards as indicated on drawings and as specified 
hereinafter.

Provide circuit breakers with lugs (both main and branch circuit lugs) suitable and UL 
approved for both aluminum and copper conductors.

Provide circuit breakers of the interrupting rating shown on the drawings where the 
available fault current exceeds ratings shown above.



Provide electrically isolated factory installed neutral bus.B.

Provide separate ground bars complete with lugs or connectors on bar.C.

D.

E.

Panelboards shall be NEMA 3R.G.

PART 3 - EXECUTION

INSTALLATION REQUIREMENTS3.01

A.

B.

C.

D.

Director card identity spaces and spare breakers in panel.E.

END OF SECTION

16134 -2

Provide shunt trip circuit breakers for kitchen equipment branch circuits under range 
hoods.

Provide panel doors equipped with chrome-plated locks and catches, all keyed alike. 
Provide two keys for each lock. Provide fronts with adjustable indicating trim clamps.

Ground separate ground bars to panel boxes and to the main service entrance ground bus 
with a code-sized grounding conductor installed in the same conduit as the phase and 
neutral conductors.

Provide thermal magnetic circuit breakers which are fully rated and temperature rated for 
a 40 degrees C ambient. Breakers shall be quick-make, quick-break type with trip 
indication shown by handle position other than ON or OFF and with a common trip on all 
multi-pole breakers.

Provide six circuit breaker handle lock-on devices for each branch-circuit panelboard, 
installed as directed by Owner’s Representative, to prevent unauthorized personnel from 
turning off circuits to controls, unit heaters, clocks, night lights. Turn spare lock-on 
devices over to the Owner's Representative.

F. Refer to drawings for numbers of branch circuits, their ratings, number of poles and 
arrangements.

Provide typed directory cards under plastic on the doors of branch circuit panelboards. 
Directories shall indicate devices being served including space numbers or space names 
in which devices or fixtures are located. Space names and numbers shall match the 
graphics installed.



SECTION 16140

WIRING DEVICES

PART 1 - GENERAL

WORK INCLUDED1.01

Comply with the provisions of Section 16010.A.

Provide switches, receptacles, and other wiring devices as indicated on drawings.B.

SUBMITTALS1.02

Submit product data for review.A.

PART 2 - PRODUCTS

2.01 ACCEPTABLE MANUFACTURERS

A. Arrow Hart

EagleB.

C. Hubbell

D. Leviton

Pass and Seymour.E.

F.

RECEPTACLES IN OUTSIDE AREAS2.03

A.

PART 3 - EXECUTION

3.01 INSTALLATION REQUIREMENTS

16140 - 1

1
I

A. Polarity: Wire receptacles so that the hot wire, neutral wire and ground wire connect to 
the proper terminals.

Leviton numbers are used unless otherwise noted, but products of equivalent quality by 
named manufacturers will be acceptable.

20-Amp, 125 VAC Receptacles:
1. Duplex type: Leviton No. 5362-1.
2. Weatherproof type and cover: Leviton No. 4970.



B.

C.

Receptacles shall be installed with ground pin up.D.

END OF SECTION

1

16140-2

Grounding: Install a No. 12 green ground wire from device grounding terminal back to 
grounding bus in panelboard, as noted on drawings.

Install receptacles shown on the drawings as "special mounting height" at mounting 
height indicated on drawings.

I



SECTION 16141

DEVICE PLATES

PART 1 - GENERAL

WORK INCLUDED1.01

Comply with the provisions of Section 16010.A.

Provide device plates on switches, receptacles, and miscellaneous devices.B.

1.02 RELATED WORK

Section 16140: Wiring DevicesA.

1.03 SUBMITTALS

Submit product data for review.A.

PART 2 - PRODUCTS

2.01 ACCEPTABLE MANUFACTURERS

A.

PART 3 - EXECUTION

3.01 INSTALLATION REQUIREMENTS

A.

END OF SECTION

16141 -1

Install device plates in full contact with surface mounted box. Plates shall not project out 
from the edge of the box.

Provide plates from wiring device manufacturer, equal to Leviton Series 84000 stainless 
steel, .04" thick.



SECTION 16170

SAFETY SWITCHES

PART 1 - GENERAL

WORK INCLUDED1.01

Comply with the provisions of Sections 16010 and 16050.A.

B.

C.

D.

SUBMITTALS1.02

A. Submit product data for review.

PART 2 - PRODUCTS

2.01 ACCEPTABLE MANUFACTURERS

A. Square D.

B. G.E.

C. Cutler-Hammer/Westinghouse.

PART 3 - EXECUTION

3.01 INSTALLATION REQUIREMENTS

A.

Identify safety switches with bakelite nameplates in accordance with Section 16050.B.

Safety switches shall be NEMA 3R.C.

END OF SECTION

16170 - 1

Provide non-fusible switches at remote motor locations (rain-tight where required) as 
indicated on drawings and as required by NEC.

Provide horsepower rated, quick-make, quick-break, safety switches with the number of 
poles and fuses as required. For 240 volt switches use general duty type. For 600 volt 
switches, use heavy duty type. Provide Class R fuse in clips in each type.

Switches shall have arc shields, be of enclosed construction and fusible or non-fusible as 
indicated. Switches shall be rated for 600-volt AC service as required.

Switches shall be capable of interrupting locked rotor currents of motors which they 
serve.



SECTION 16190

SUPPORTING DEVICES AND HANGERS

PART 1 - GENERAL

1.01 WORK INCLUDED

Comply with the provisions of Sections 16010.A.

B.

1.02 RELATED WORK

Section 16110: Raceways and Conduit Systems.A.

B. Section 16130: Outlet Boxes.

C. Section 16131: Pull and Junction Boxes.

1.03 SUBMITTALS

A. Submittals are not required.

PART 2 - PRODUCTS

2.01 ACCEPTABLE MANUFACTURERS

Erico Products, Inc.A.

Steel City.B.

C. Mineral lac.

D. Rayco Fastners.

2.02 TYPES OF SUPPORTING DEVICES

A.

16190 -1

1.
2.
3.
4.
5.
6.

Provide a system of supporting devices and hangers for support or bracing of conduit, 
electrical equipment, including safety switches, fixtures, panelboards, outlet boxes, 
junction boxes, and cabinets.

Provide appropriate supporting means as detailed on Drawings. 
Conduit clips - 2" maximum conduit.
Combination push-in conduit clips - 1" maximum conduit. 
Combination conduit hanger clamps - 2" maximum conduit. 
Flexible conduit clips - 1" maximum flexible conduit. 
Special combination conduit clips - 1" maximum conduit. 
One hole steel straps.



Conduit hangers - 4" maximum conduit.7.

PART 3 - EXECUTION

INSTALLATION REQUIREMENTS3.01

A.

B.

C.

D.

END OF SECTION

I

16190 -2

Use of chains, perforated iron, baling wire, or tie wire for supporting conduit runs will 
not be permitted.

Install clamps secured to structure for feeder and other conduits routed against the 
structure. Use drop rods and hangers to support conduits run apart from the structure.

Secure conduits to within 3 feet of each outlet box, junction box, cabinet and fitting and 
at intervals not to exceed ten feet in accordance with current edition of the National 
Electrical Code.

Provide and install suitable angle iron, channel iron or steel metal framing with 
accessories to support or brace electrical equipment including safety switches, fixtures 
and panelboards.



SECTION 16450

GROUNDING

PART 1 - GENERAL

1.01 WORK INCLUDED

Comply with the provisions of Section 16010.A.

B.

1.02 SUBMITTALS

Submittals are not required for products in this Section.A.

PART 2 -PRODUCTS

2.01 REQUIREMENTS

A.

PART 3 - EXECUTION

INSTALLATION REQUIREMENTS3.01

A.
1.

2.

3.

4.

B.
1.

2.

16450 - 1

Ground clamps: OZ Electrical Manufacturing Company Type "CG", or equal by Steel 
City or Appleton.

The entire system of raceways and equipment shall be grounded in accordance with 
Article No. 250 and of the National Electrical Code and any local regulation or governing 
authority.

Feeder/Branch Circuits:
Branch circuits shall have a separate green grounding conductor installed in same 
conduit as phase and neutral conductor from panel ground bus to device. Install 
an equal number of grounding and neutral conductors. The grounding conductor 
shall be sized in accordance with Table 250-122 of the National Electrical Code. 
Bond the receptacle ground pin to its box using a bonding jumper, except where 
isolated ground receptacles are required.

General
Clean all conductive surfaces on equipment to be grounded, to assure good 
electrical continuity.
Effectively bond all grounding conductors to grounding electrodes, equipment 
enclosures and ground busses.
Locate all grounding attachments away from areas subject to physical damage. 
Provide protective covering as required.
All PVC conduit shall have separate ground wire installed in accordance with 
Table 250-122 of the National Electrical Code.



3.

3.02 TEST

A.

END OF SECTION

16450 -2

Flexible conduit will not be approved as a grounding means. Flexible conduit 
shall have a jumper wire sized to ampacity of branch breaker and connected to 
conduit system on both ends. This applies to fixtures, motors, controls and other 
devices.

Ground on main service shall be tested using test equipment similar to a "Biddle" tester. 
Test data shall be submitted to Owner for approval and such approved test data shall 
become a part of the Operating and Maintenance Instruction Manual. In no event shall 
ground resistance exceed 25 OHMS. Additional rods or other means shall be employed 
when measured resistance exceeds 10 OHMS.



SECTION 16480

COMBINATION MOTOR STARTERS

PART 1 - GENERAL

WORK INCLUDED1.01

A. Motor starters.

Provide wiring in accordance with Section 16010.B.

RELATED WORK1.02

Section 16110: Raceways and Conduit SystemsA.

Section 16121: ConductorsB.

SUBMITTALS1.03

A. Submit product data for review.

PART 2 - PRODUCTS

STARTERS2.01

Design: NEMA standard, UL listed and CSA approved.A.

B.

C. Size: In accordance with NEMA standards.

D.

E.

Provide Start-Stop selector switches in each starter.F.

16480 -1

Acceptable manufacturers: Allen Bradley, Square D, Cutler-Hamm erAVestingho use, 
General Electric.

Ratings: A/C symmmetrical ratings of 50,000 amps for 460 volt equipment and 35000 
amps for equipment of lower voltages. Provide higher ratings where available fault 
current exceeds these ratings and as called for on drawings.

Starters shall include melting alloy overloads in each phase, and auxiliary interlocks as 
required for proper system operation.

G. Provide lockable combination starters with motor circuit protectors sized in accordance 
with the NEC Article 430.



PART3-EXECUTION

3.01 INSTALLATION REQUIREMENTS

A.

B.

Connect equipment ready for operation.C.

E. Verify phase rotation of motors.

F. Identify starters.

Starters shall be NEMA 3R.G.

END OF SECTION

4

1

16480 -2

Provide thermal overloads at system startup in accordance manufacturer's 
recommendation for specific application.

Install motor starters in accordance with manufacturer's recommendations and 
requirements of NEC.

D. Coordinate equipment locations and starter sizes with Contract Documents, submittals, 
and shop drawings.



FIELD INSTRUMENT LIST

LOCATION REMARKSRANGE UNITSI.D. TYPE

7/23/0302691 \Lists\Field Instrument List.xls Page 1 of 2

Solutia Krummrich
Carbon Treatment System 
Advent Project No. 02607

LINE
NO.

P&ID
NO.

TAG
NO.

I/O
TYPE

Issue Date;
Revision: 

Description;

R
E
V

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

CARBON TREATMENT SYSTEM UNITS 3 & 4
21
22
23
24
25
26
21
28
29
30
31
32
33
34
35
36
37
38

FIQ
FIQ 
PI
PI
PI
PI
PI
PI
PI
PI
PI
PI
PI
PI
PI
PI

PSE
PSE

FIQ
FIQ 
PI
PI
PI
PI
PI
PI
PI
PI
PI
PI
PI
PI
PI
PI

PSE
PSE
PSE
PSE

0-100
0-100
0-100
0-100
0-100
0-100
0-100
0-100
0-100
0-100
0-100
0-100
0-100
0-100

0-100
0-100
0-100
0-100
0-100
0-100
0-100
0-100
0-100
0-100
0-100
0-100
0-100
0-100

B
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B
B
B
B
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B

Flow indicator and totalizer for V-1/VB influent 
Flow indicator and totalizer for V-2A/B influent
V-1A/B influent sample port______________
V-1A/B effluent sample port______________
V-1A/B drain line/backwash influent________
V-IA vent line_________________________
V-1B vent line_________________________
V-IA effluent sample port________________
V-1B effluent sample port________________
V-2A/B influent sample port______________
V-2A/B effluent sample port______________
V-2A/B drain line/backwash influent________
V-2A vent line_________________________
V-2B vent line_________________________
V-2A effluent sample port________________
V-2B effluent sample port________________
Rupture disk for V-IA (influent line)_________
Rupture disk for V-1B (influent line)_________
Rupture disk for V-2A (influent line)_________
Rupture disk for V-2B (influent line)

Vendor Supplied 
Vendor Supplied 
Vendor Supplied 
Vendor Supplied 
Vendor Supplied 
Vendor Supplied 
Vendor Supplied
Vendor Supplied 
Vendor Supplied 
Vendor Supplied 
Vendor Supplied 
Vendor Supplied 
Vendor Supplied 
Vendor Supplied 
Vendor Supplied 
Vendor Supplied

Flow indicator and totalizer for V-3A/B influent 
Flow indicator and totalizer for V-4A/B influent
V-3A/B influent sample port______________
V-3A/B effluent sample port______________
V-3A/B drain line/backwash influent________
V-3A vent line_________________________
V-3B vent line_________________________
V-3A effluent sample port________________
V-3B effluent sample port________________
V-4/VB influent sample port______________
V-4/VB effluent sample port______________
V-4A/B drain line/backwash influent________
V-4A vent line______________________ __
V-4B vent line_______________________
V-4A effluent sample port______________ _
V-4B effluent sample port_______________ _
Rupture disk for V-3A (influent line)________
Rupture disk for V-3B (influent line)

Vendor Supplied 
Vendor Supplied 
Vendor Supplied 
Vendor Supplied 
Vendor Supplied 
Vendor Supplied 
Vendor Supplied 
Vendor Supplied 
Vendor Supplied 
Vendor Supplied 
Vendor Supplied 
Vendor Supplied 
Vendor Supplied 
Vendor Supplied 
Vendor Supplied 
Vendor Supplied
Vendor Supplied 
Vendor Supplied

gal 
gal 
psig 
psig 
psig 
psig 
psig 
psig 
psig 
psig 
psig 
psig 
psig 
psig 
psig 
psig

gal 
gal 
psig 
psig 
psig 
psig 
psig 
psig 
psig 
psig 
psig 
psig 
psig 
psig 
psig 
psig

23-JUI-03
B

Contingency Plan

PID-2
PID-2
PID-2 
PID-2 
PID-2
PID-2
PID-2
PID-2
PID-2
PID-2
PID-2
PID-2 
PID-2 
PID-2 
PID-2 
PID-2 
PID-2 
PID-2

Turbine Meter
Turbine Meter
Pressure Gauge 
Pressure Gauge 
Pressure Gauge 
Pressure Gauge 
Pressure Gauge 
Pressure Gauge 
Pressure Gauge 
Pressure Gauge 
Pressure Gauge 
Pressure Gauge 
Pressure Gauge 
Pressure Gauge 
Pressure Gauge 
Pressure Gauge 
Rupture Disk
Rupture Disk

Turbine Meter
Turbine Meter
Pressure Gauge 
Pressure Gauge 
Pressure Gauge 
Pressure Gauge 
Pressure Gauge 
Pressure Gauge 
Pressure Gauge 
Pressure Gauge 
Pressure Gauge 
Pressure Gauge 
Pressure Gauge 
Pressure Gauge 
Pressure Gauge 
Pressure Gauge 
Rupture Disk 
Rupture Disk 
Rupture Disk 
Rupture Disk

CARBON TREATMENT SYSTEM UNITS 1 & 2
PID-1
PID-1
PID-1
PID-1
PID-1
PID-1
PID-1
PID-1
PID-1
PID-1
PID-1
PID-1
PID-1
PID-1
PID-1
PID-1
PID-1
PID-1
PID-1
PID-1

FIQ-3
FIQ-4
PI-3A 
PI-3B 
PI-3C
PI-3D
PI-3E
PI-3F
PI-3G
PI-4A
PI-4B 
PMC
PI-4D
PI-4E
PI-4F
P1-4G

PSE-3A 
PSE-3B

FIQ-1
FIQ-2 
PI-1A
PI-1B 
PI-1C
PI-ID 
PI-1E
PI-1F
PI-1G
PI-2A
PI-2B
PI-2C
PI-2D
PI-2E
PI-2F
PI-2G

PSE-1A 
PSE-1B
PSE-2A 
PSE-2B



FIELD INSTRUMENT LIST

LOCATION REMARKSI.D. RANGE UNITSTYPE

Vendor Supplied

02691 \Lists\Field Instrument List.xls Page 2 of 2 7/23/03

LINE
NO.

P&ID
NO.

TAG
NO.

Issue Date;
Revision: 

Description:

R
E
V

Solutia Krummrich
Carbon Treatment System 
Advent Project No. 02607

Rupture Disk
Rupture Disk

psig 
deg F

Vendor Supplied
Vendor Supplied
Vendor Supplied

Vendor Supplied
Vendor Supplied

Vendor Supplied
Vendor Supplied

B 
B
£ 
B 
B
B
B
B
B
IB
B
B
B
B
B
B
B
B
B 
B

39
40

BACKFLUSH
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57

PID-3
PID-3 
PID-3 
PID-3
PID-3
PID-3
PID-3
PID-3
PID-3
PID-3
PID-3
PID-3
PID-3 
PID-3 
PID-3 
PID-3
PID-3

PID-2
PID-2

PSE-4A
PSE-4B

Rupture disk for V-4A (influent line) 
Rupture disk for V~4B (influent line)

psig 
psig 
psig 
psig 
psig 
psig 
psig

Manual switch for C-1 motor_______
Manual switch for P-1 motor_______
Manual switch for P-2 motor_______
Manual switch for P-3 motor_______
High level alarm for T-1___________
Control valve for effluent flow into T-1 
High level switch for T-1__________
Regulator for column transfer air 
Regulator for trailer transfer air
P-1 discharge line_______________
C-1 discharge line_______________
C-1 receiver tank_______________
P-2 discharge line_______________
P-3 discharge line_______________
C-1 receiver tank pressure switch 
Pressure relief for C-1 receiver tank 
C-1 discharge line

I/O
TYPE

23-JUI-03
B

Contingency Plan

PSE
PSE

EQUIPMENT AND TRANSFER UTILITIES
HS
HS
HS
HS

LAH
LCV
LSH
PCV
PCV

PI
PI
PI
PI
PI

PSHL
PSV
Tl

HS-4
HS-1
HS-2
HS-3

LAH-1
LCV-1
LSH-1
PCV-1
PCV-2
PI-1A
PI-4A 
PI-4B
Pl-2
Pl-3

PSHL-4 
PSV-4
TI-4

Manual Switch__________
Manual Switch__________
Manual Switch__________
Manual Switch__________
High Level Alarm________
Level Control Valve______
High Level Switch________
Pressure Control Valve 
Pressure Control Valve 
Pressure Gauge_________
Pressure Gauge_________
Pressure Gauge_________
Pressure Gauge_________
Pressure Gauge_________
Differential Pressure Switch 
Pressure Relief Valve_____
Temperature Indicator

125
0-250

30
15 

0-100
0-50
0-50 
0-100
0-100



SPEC. NO.TURBINE FLOWMETERS
THEADVENTGROUe INC.

CHK'D

METER

I Max. 350 gpm

FLUID DATA 40 deg. F

OPTIONS

Notes:

 

S20.24

Turbine Meters.xls

NO
A 
B

SECONDARY
INSTR.

20 mV PIP (50 m transmission max.)
Reluctance type pickoff coil________
JP66JNEI^A4)_________________

Manufacturer___________
Meter Model No.________
Secondary Instr. Model No.

Groundwater
150 gpm 
200 gpm

INSTRUMENT SPECIFICATION
Project No.: 02691
Client: Solutia Krummrich
Project Name: Carbon Treatment System

1 
2
3
4
5
6
7
8
9
10 
11 
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

Secondary Instr. Tag No. 
Preamplifier__________
Function_____________
Mounting_____________
Power Supply_________
Scale Range__________
Output Range_________
Totalizer Type________
Compensation________
Preset Counter_______
Enclosure Class_______
Strainer Size & Mesh

Trimec Industries 
TP100C4C1211R1

BY
CLC 
CLC

DATE
11/20/02
7/23/03

REV.
A 

□ATE
11/20/02 
APPR.

Fluid___________
Flow Rate: Min. _ 
Normal Flow_____
Operating Pressure 
Back Pressure_______
Operating Temp. Max. [Min, 
Operating Specific Gravity
Viscosity Range__________
Percent Solids & Type

REVISION 
Pre-Final Design 
Contingency Plan

100 deg. F_______
1.0__________

0.9-1.2 cP  
< 20 ppm, sand/grit

Tag  ̂Number
Service__________________
Meter Location____________
Line Size______________ ~
End Connections__________
Body Rating______________
Nominal Flow Range_______
Accuracy_______________  
Linearity_________________
K Factor, Cycles per Vol. Unit
Excitation________________
Materials: Body___________
_________Support________

Shaft__________ ’
_________Flanges_________ 
_________Rotor__________
Bearings: Type____________
Bearing Material  
Max. Speed  
Min. Output Voltage  
Pickoff Type______________
Enclosure Class

N/A'
Flow rate, Accumulated total______
Meter _______________________
Lithium Battery_________________
0-350 GPM_____________ _ ____
None_________________________
Dual: 1 Resettable, 1 non-resettable 
N/A 
N/A
IP66 (NEMA4)_________________
None

SHEET OF
______1 of 1

BY
CLC

P.O.
REQ.

FIQ-1 through FIQ-4 
Groundwater__________________________________________
Influent Line to Carbon Adsorbers PV-1A/B through PV-4A/B 
4" ■“

150#ANSIF.F. 
275#______________■____________________ _____________
350 gpm______________________________________________
± 0.5%_______________________________________________ ; 
±0.02 % over 10:1 range, std._____________________________
Programmable, 0.001 to 999999.999 pulses per liter/gal., etc.  
N/A________ _________________________________________
304 SS_____________________________________________ __
304 SS _________________
ANSI 431 _________________________
Carbon Steel___________________________________________
ANSI 431_________________________________ _
Sleeve_____________________________________________ __
Tungsten Carbide



SPEC. No. REV.

BY

1
B BY7/23/03THE ADVENT GROUP, INC

1

Shut Off
2
3 -20
4 0

-30 -20
5 60 60
6 1 1
7 1 1

8

9

010

Max. 85 dbA11

12

8’13 53

5414

y ' Model 814 Vertical Pilot15

’ Size5516

150# 5717
5818
5919
60

Ductile Iron 6120
6221
6322

Out 6423
Set at6524

66

6725
6826
6927

* Lube 6928

29
Air Port size30

32
• Rated Travel33

Quantity7434
7535

FL Xt 7636
7737
7838

7939
8040

Gauge8141

Div.NEC Class Group 8343
8444
8545

1. Valve will accept full flow at 100% open when tank level is below set point.47

48

49

50 S20.56

LCV-1.xls* ; Information supplied by manufacturer unless already specified.

NO
A

% 
dBA

RevBy CLC
P.O.

A
DATE

UJ 
z

’Type 
•Size

CONTROL VALVES
ON/OFF

Voltage
* Boosters

’ Model 
' Isolation Class

* Characteristic
* Balanced / Unbalanced

Rated Cv
* Plug/Ball/Disk Matr'l

* Seat Material

Min Flow

0

2
or

Flanged
Flanged

Flat Face

UJ
o

Hydro Pressure
ANSI / FCI Leak. Class

UJ 
z
o co

* Cage/Guide Mtfl

* Stem Material

gpm

psig 

psig 

psig
°F 60

1

1

11/18/02
APPR.

' Std / Full port 

ANSI class

Min
/

ATL

CCL

REVISION 

Pre-Final Design 

Contingency Plan

Pipe Line Size In
Pipe Siiti AV thicHn SCH40

Mater'l Carbon Steel

DATE
11/18/02

UJ
Io
5
VJ

g 
o

Jd

End Ext / Mater’l

* Flow Direction

* Type of Bonnet

* Lube & Iso Valve

* Packing Material

* Packing Type

Service T-1 Supply Line
Desc : Level Control for Backflush Supply Tank T-1 

Units
Flow rate_________________________

Inlet Pressure PI
Outlet Pressure P2________________

Differential Pressure dP = P1 - P2

Inlet Temperature

Spec.Weight / Spec.Gravity Z Mol. We

Viscosity / Specific Heats Ratio

Vapor Pressure Pv / Crit Press PC 

Required Cv

T ravel

’ Predicted Sound press, level (at 1 m 

Compressibility (Z)_________________

Solids cone. / Part size

Pro ect:_____________

Valve Tag LCV-1 
Fluid Code

SG
cP

or 
O

D

to 
K<
W

>a o
QQ
UJ>

oev
Model 8000LDM

(n
H 
O
■z.

Out

Out

ANSI 150# Ins

Type
Mfr & Model 

Nb. contacts / rating 
Actuation Points

Input Signal

Type
' Manufacturer

’ Mfr & Model 
' Set Press. 
Filter

SHEET OF

Type
■ Manufacturer

z 
o
H 
O

§ 
o
UJ o 
§
UJ
tn

______REQ.

P&ID : PID-3 
Line no.

Hydraulic/Float 
oev

' Eff Area

Action Open / Close I Loc C/ose on Rising Level 

' Max Allowable Press.
■ Min Required Press.

Available Air Supply Pressure :

Max
'Bench Range

Actuator Orientation

Handwh'l Type

Air Failure Valve

1
CHK'D

8"

SCH40

Max Flow 

1000 

-20 

0 

-20

Norm Flow 
600 

-30 
0

■Type
* Size 8'
* Valve max P / T° 

■ Manufacturer

• Model
• Body / Bonnet Mate
* Liner Mater'l / In.Diam.

End In
Connection

Flange Face Finish
* Face to Face dim.



Control Valves
d Angle■ GlobeSize 8”

SEAT RING  

STEM

 

PILOT BODIES

STRAINER

STOP COCKS

 6V  240V 120V

Quantity

OTHER OPTIONS

ocv

 Cast Aluminum, 356-T6
---------------------------------

DIAPHRAGM &
SEAT DISC

END FLANGES/
RATINGS

FITTINGS &
TUBING

LIMIT
SWITCHES

Q Stn. Stl. fittings & tubing 
--------------------------------

TEMPERATURES Min. ®F: 
®c

MAIN VALVE | Ductile Iron, ASTM A536, 65-45-12
BODY & BONNET  Cast Steel, ASTM A216, Grade WCB 

 Stainless Steel, ASTM A743, Grade CF-8

I Cast Bronze, ASTM B62
 Cast Stainless Steel, ASTM A743, Grade CFS

H Stainless Steel, AISI303
d Stainless Steel, Delrin-Sleeved

H Brass Fittings, Copper tubing
D Steel Fittings, Stn. Stl. tubing

■ Y-type

■ Yes

HOUSING
n Weatherproof
D Explosion-Proof

 

 
n

I—I +400 
*-* +204

Max. ®F: 
®C:

ACTION
 SPOT
 DPDT

■ Visual Indicator
 Epoxy-Coating, std. 3-5 mils, inside / outside

D Epoxy-Coating, spcl. 10-12 mils, inside! outside 
d Epoxy-Coating, spcl. Abranon, inside 10-12 mils, 

Dimetkote, outside 10-12 mils, (sea water coating)

 0 ■ +32
*—*-18 ■ 0

n ANSI Bl6.5, Class 300, raised face,
740 psi max. W.P.

 ANSI B2.1, Screwed ends, 
(female NPT), 640 psi max. W.P. 
 

7400 East 42nd Place/Tulsa, Oklahoma 74145-4744 USA / Phone 918-627-1942 / Fax 918-622-8916 
e-mail: sales@controlvalves.com / website: www/controlvalves.com

MATERIALS OF CONSTRUCTION
ocv Control Valve Model SOOO

I Buna-N
 Viton_______________

I Cast Bronze, ASTM B62
 Cast Stainless Steel, ASTM A743, Grade CF-8 d 

d Inline-type d 

d No  

■ ANSIB16.42, Class 150, flat face, 250 psi max. W.P. 
d ansi B 16.42, Qass 300, raised face, 640 psi max. W.P. 
r] ANSI B16.5, Qass 150, raised face, 285 psi max. W.P. 

(Note: Cast Aluminum, flat face)

d-40
-40

+180 1—1+300 
+82 '-*+149

ELECTRICAL BODIES ENCLOSURE ACTUATION BRAND/MODEL
(when applicable) d Brass d General Purpose, NEMA 1,3,4, &4X Q Energize to open d_______________

 SOLENOIDS  Stn. Stl. d Explosion Proof, NEMA 4,7, & 9 C Energize to close -----------------------

A.C. VOLTAGES/ d 120V, 60Hz /1OOV, 50Hz d 480V, 60Hz / 440V, 50Hz
RATINGS d 240V, 60Hz / 220V, 50Hz  d24V,60Hz

D.C. VOLTAGES d 6V d 12V d 24V



6 8 10 12 14 16 24nG (DIA.)
40.38 62.00A

1.44 1.44 1.69H 9.502.50 3.00B
3.06

7.62C
7.94

4.00 5.06D 4.00

6.386.38 6.38H 34.50
20.00

V
tniini

M-

E
7 r

1[ u c

JA
GENERAL VALVE DIMENSIONS

DRAWING NUMBERSIZE REV.

REV. A SDJ 6-6-02 A A65D

NOTE: 3“ VALVE DIMENSIONS 
ARE FOR NEW MODEL 3100

D

1

10.00 12.6914.88
10.50 13.1915.56

5.50
6.25

6.75
7.50

10.62
10.25 11.50

16.00
18.00

G 
H

4.50
5.00

8.00
8.75

4.38 
7.00
3.88
7.69

11.38111.00
12.06

1.88
3.50
3.75 
6.00
6.00
6.38
4.00

10.50
10.50

17.00
17.75

3.25
4.75
4.75
5.00
3.88
3.88
4.12
6.00
3.88
6.75

8.00
8.50

i
F

ANSI ------
DiMlCLASSll 1/4 

S.E
ISO

valve size
3 I 4

13W -
12.00 13.50 17.75 25.3829.75 34.00 39.00

iniihi rOi

4.38
4.25
4.38
3.12
3.00
3.25
6.00
3.88
6.00
10.00111.001 iToo

5.38
8.00
3.88
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This manual is to be returned to Calgon Carbon Corporation 
upon termination of the contract between Calgon Carbon 
Corporation and the Subscriber.

OPERATING MANUAL

The service agreement between the Subscriber and Calgon 
Carbon Corporation is binding and is not superseded by 
any part of this Operating Manual without mutual 
agreement.
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1.0 INTRODUCTION

1.1 SPECIFICATIONS & OPERATING CONDITIONS

1. Adsorber Vessel Specifications

Material of Construction: Carbon Steel

Tank Lining: Plasite4110

Paint: Ceilcote Flakeline 600

Straight Side Height: 8 ftDiameter: 10 ft

Design Pressure: ASME Code 75 psig @150°FDesign Temperature: 150°F

Vessel Capacities

Vessel Volume: 5950 gal.

Page 1.1 Rev. 1 5/15/2001

Maximum Flow Rate Series:
Maximum Flow Rate Parallel:

300 gpm
600 gpm
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The recommended operating practices set forth in this manual are patterned to suit 
normal operating conditions. Different conditions may require modifications of 
these operating practices. Since varying operating conditions or problems may arise 
over long term operation, the skill and judgement of the operating personnel should 
be exercised when needed.

This manual covers a general description and operating procedures for a Dual 
Module granular carbon adsorption system. This system is designed to treat liquid 
streams containing organic compounds amenable to adsorption using Calgon 
Carbon Corporation's granular activated carbon products. If the guidelines in this 
manual are read and followed carefully, the system can be operated efficiently and 
safely with minimal operating expense.

This manual should be available to operating personnel and engineers so that the 
operating instructions are followed. Record all operating data and minor 
maintenance work in an operator's logbook. Only trained personnel should operate 
the system. If further information beyond what is contained in this manual is 
required, please contact the nearest Calgon Carbon Corporation regional sales office 
for assistance.

Type of Heads:
Top: ASME F&D
Bottom: ASME F&D
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Carbon Type Bed Volume, gal ParallelSeries

Filtrasorb 100 5160 17.2 34.4

Filtrasorb 200 5160 17.2 34.4

Filtrasorb 300 5340 17.8 35.6

Filtrasorb 400 5540 18.5 36.9

Reactivated 4675 15.6 31.2

2. System Weights & Dimensions (Approximate):

Shipping Weight (Empty): 40,000 lbs.

Operating Weight (Full w/Liquid + Carbon): 160,000 lbs.

Overall Length: 20'-ll" Overall Width: ll'-ll" Overall Height: 13'-5:"

3. Vessel Accessories/Piping

3. Vessel Accessories/Piping

Page 1.2 Rev. 1 5/15/2001
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Empty Bed Contact Time @300 
gpm (m in/bed)

Pressure Relief:
Pressure Relief Device: (Rupture Disk/Relief Valve)
Rupture Disk Material of Construction:
Rupture Disk Stamped Burst Pressure:
Rupture Disk Recommended Operating Ratio:
Recommended Maximum Inlet Pressure:

Piping:
Process Piping: 3" or 4" PPL Lined Steel
Carbon Transfer Piping: 4" PPL Lined Steel

Graphite
75 psig 
75%
56 psig
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4. Carbon
Carbon Type Mesh Size

Filtrasorb 100 8x30

Filtrasorb 200 12x40
Filtrasorb 300 8x30

Filtrasorb 400 12x40

Reactivated 8x40

5. Other Options:

Page 13 Rev. 1 5/15/2001
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40,000 lbs.
20,000 lbs.

Initial Fill;
Quantity per vessel:
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6. Carbon Delivery

Carbon (lbs): 40,000 20,000 20,000 20,000

100 100
100** 100***
100 100 100

Height Clearance (ft): 13 26 14

Empty Weight (lbs): 33,000 32,000 33,000 37,000

73,000 52,000 53,000 57,000
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Standard
Trailer
(15 psig 
Hopper)

94,000
72,000

4,200
3,500

99,000
77,000

Dump Truck * 
(Atmospheric)

95,000
73,000

Water Required to Fill
Trailer (gallons): 

Dry Carbon: 
Pre-wetted Carbon:

200-250
80-120

Lift Trailer 
(35 psig 
Hopper)

Filled Weight (lbs):
Dry Carbon:
Wet Carbon 

(before drain): 
(after drain):

Triple
Compartment

Trailer

5,000
4,200

Compartment
End Center
2,800 5,000
2,500 4,200

Utility Requirements:
Air (SCFM): 

(PSIG): 
Water (GPM): 

(PSIG):

‘Unloading accomplished with eductor 
**Regulated down to 15 psig max.

Regulated down to 30 psig max.

100
100**
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1.2 GENERAL SYSTEM DESCRIPTION

In some cases, a transfer tank may be provided as part of the Dual Module installation.
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Once the spent carbon transfer operation is completed, a charge of fresh carbon can be 
transferred into the empty adsorber. This is accomplished by filling the bulk trailer with

After assembling the system and connecting the influent and effluent piping, the vessels may 
be operated in parallel configuration or individually.

Granular activated carbon will be delivered to the site in Calgon Carbon Corporation=s bulk 
trailers for unloading directly as a water slurry into an empty adsorber.

The spent carbon is transferred from the adsorber to the bulk trailer by first filling the 
adsorber with water. The adsorber is then pressurized using compressed air as the motive 
force to facilitate the carbon transfer to the trailer.

Initially, the impurities are adsorbed onto the carbon in the upper portion of the bed. As this 
top layer of carbon becomes saturated, adsorption takes place lower in the bed. Eventually 
all the carbon in the adsorber becomes saturated and the contaminant concentration of the 
effluent from the adsorber increases until it approaches or equals the influent concentration.

When the carbon in a vessel is exhausted, an empty trailer is sent to the site to remove the 
load of spent carbon. Pending completion of carbon acceptance by Calgon Carbon, the 
carbon will be returned to one of our plant sites for thermal reactivation.

This tank is sized to hold 20,000 pounds of spent carbon, which is an amount equal to one 
charge of carbon from an adsorber. This tank is provided to facilitate carbon transfer 
operations and eliminates the need for, and costs associated with, an empty bulk trailer. 
Calgon Carbon's triple compartment trailer can also be used to accomplish the same effect 
(refer to Section 4.0 for details on the triple compartment trailer).

The stream to be treated is pumped to the adsorption system at a flow rate compatible with 
the design capacity of the unit. The adsorption system is operated in parallel configuration.

The Dual Module adsorption system is a unit consisting of two (2) vertical pressure vessels, 
each containing 20,000 pounds of granular activated carbon (total of 40,000 pounds per 
system). The vessels are complete with underdrain, face piping, carbon transfer piping, and 
sample/instrument connections. The system is owned by Calgon Carbon Corporation and 
is provided to customers on a service basis. When the service agreement is complete, contact 
Calgon Carbon for information on returning the High Flow Dual Module system. Because 
the system is owned by Calgon Carbon, major maintenance items are the responsibility of 
Calgon Carbon.
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1.
2.
3.
4.
5.
6.
7.

water and placing a water cushion in the adsorber. The bulk trailer is then pressurized with 
compressed air to facilitate the carbon transfer into the adsorber.

Pressure drop through the carbon bed(s).
Nozzle and piping pressure drop.
Mode of operation (series or parallel).
Flow rate, viscosity, and density of the liquid. 
Solids build-up on top of the bed.
Bacteria growth or chemical precipitation in the bed. 
Gas build-up in the bed.

In parallel operation, the influent flow is directed to both vessels through a common inlet 
line. When contaminant breakthrough is detected from one or both vessels, the system is 
shut down for carbon replacement. If breakthrough occurs from only one bed, it is possible 
for the other adsorber to remain on-stream at its normal or a slightly higher flow rate. 
However, this is normally not done and both carbon beds are replaced. Parallel operation is 
used in situations where the carbon usage rate is low, the mass transfer zone is short, and/or 
the flow rate is high.

After startup, records should be kept of pertinent data such as flow rate, pressure drop across 
each bed, total dissolved solids, temperature, pH, toxicity, BOD, COD, and organic 
contaminant levels.

Backflushing is usually required when the pressure drop across an adsorber increases by 5 
to 10 psi during the adsorption cycle.

Pressure gauges are provided to measure the pressure drop across each bed. Pressure drop 
through an adsorber system is a function of many factors;

To prevent damage to the system in the event that the pressure limitation of the vessels is 
exceeded, rupture disks are provided in the adsorber vent lines. Calgon Carbon's standard 
rupture disk is a graphite disk with a 75% recommended operating ratio, which means that 
an operating pressure higher than 75% of the disk's burst pressure will begin to stress the 
disk.
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2.0 INSTALLATION

2.1 UNLOADING/FOUNDATIONS

2.2 EQUIPMENT INSTALLATION
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Before any assembly, inspect all of the equipment for any damage that may have occurred 
during shipment. Check the bill of materials against the items delivered to ensure that all of 
the equipment is at the site.

In addition to the instructions below, refer to the Appendix of this manual for Calgon 
Carbon's Specification 7209A-VS13 on shipping and handling of liquid phase systems for 
more details.

The system will be shipped to the site as two skid-mounted vessels, with a separate valve 
manifold assembly. A crane is required to off-load the skids and valve assembly. Lifting 
lugs are provided. A properly trained and experienced rigging crew should be employed to 
set the equipment. The two vessel skids should be set on the foundation in a level position 
and the base frames connected. They should then be anchored as required by local codes and 
seismic regulations.

Before installation of a permanent system, the adsorber tanks should be oriented on the 
foundation to ensure that the inlet and outlet opening and anchor lugs are positioned 
properly. The outline of the adsorbers, including lug positions, should be marked on the 
foundation. The equipment should be oriented for easy access to the carbon transfer 
connections from a bulk trailer.

See the Specifications section (Section 1.1) for the shipping weight of the system. Once the 
skids are set in place, the valve manifold assembly may be installed and the influent and 
effluent piping connected. Customer supplied piping to the High Flow Dual Module system 
should include an anti-syphon loop on the effluent or adequate backpressure to ensure that 
the water level in the adsorbers covers the carbon bed during operation (see section 3.5).

The equipment can be set on a permanent or temporary foundation. A gravel base with 
timbers or railroad ties is adequate for a temporary installation on suitable soil. Any 
foundation, either temporary or permanent, must be adequate to support the operating weight 
of the unit.
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3.0 OPERATION

3.1 PRE-OPERATION CHECK-OUT

3.2 FILLING AN ADSORBER WITH CARBON

3.3 WETTING (DEAERATING THE CARBON)
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The trailer driver connects the necessary hoses and operates all the valves on the trailer. A plant 
operator should be available to operate the valves on the adsorber skid.

3.
4.

1.
2.

After all the carbon is transferred from the trailer, the driver disconnects the hoses and closes 
the valves on the trailer. The plant operator closes the valves in the vent and carbon fill lines 
on the adsorber.

After the system has been checked, the adsorbers are ready to be filled with granular activated 
carbon. The carbon is transferred to the adsorbers as a water slurry from Calgon Carbon 
trailers. The detailed procedures for making the transfer are given in Section 4.3.

Check all piping connections for proper installation and tightness.
Ensure that all gauges and instruments are functional and installed correctly. Re-zero 
or re-calibrate if necessary.
Close all valves in the adsorber piping system.
Install the carbon acceptance canister (if provided) after checking to ensure it is filled 
with carbon.

In a typical bed of virgin carbon, the pore volume is approximately 40% of the bed volume. 
Carbon which is shipped dry will contain air in these pores. Therefore, the carbon must be 

properly wetted prior to being placed on stream. If this is not done, the air within these pores 
will displace into the void spaces between the carbon particles during operation and cause high 
pressure drop and channeling in the adsorbers. These problems can cause premature 
breakthrough of contaminants. Air will not migrate out of the bed during normal downflow 
operation.

For potable water treatment installations, the customer will be responsible for cleaning and 
disinfecting the vessels and piping prior to filling the system with carbon. The procedures to 
complete this step in the installation process are the responsibility of the customer.

All equipment and systems affiliated with the granular carbon adsorption system such as 
pumps, filters, etc. should be checked out according to the manufacturer's instructions. Specific 
activities to complete before operating the adsorption equipment should include the following:
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BACKFLUSHING3.4

3.4.1 BACKFLUSH - GENERAL
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For process applications, the same procedure is required. If the process liquid cannot be diluted 
with water and the carbon must be wetted with the process liquid there will be a significant heat 
of adsorption. In this case, Calgon Carbon should be contacted for specific instructions on the 
method to be used for wetting.

If the unit must be placed on-stream before the carbon has been wetted, the adsorbers should 
be drained and backfilled when the pressure drop becomes prohibitive or after two days of 
operation, whichever occurs first.

Normally when backflushing, a clean external water source is used. The stream should 
be compatible with the system and free of suspended solids and organic contaminants 
which might affect adsorption. If necessary, effluent from the adsorber system may be 
used as the water source.

The time required for wetting is a function of liquid temperature and viscosity. Generally, a 
minimum wetting period of 24 hours is required using water at ambient temperatures, although 
a period of up to 72 hours is preferred for complete wetting. As an alternative, the Calgon 
Carbon Service trailer containing fresh carbon may be filled with water and allowed to stand 
for several hours before transferring the carbon to the adsorber.

Backflushing is a procedure involving running clean, contaminant-free water upflow 
through the adsorber. Backflushing of a carbon bed can be done after fresh carbon has 
been transferred into an adsorber and wetted, or during operation to remove sediment 
from the top of the bed. Backflushing can be used to remove fines from the upper 
portion of the bed. This operation will not remove fines from the lower portion of the 
bed because it does not expand the bed. Expansion of the bed allows the fines at the 
bottom of the bed to move to the top. However, fines do not always cause high 
pressure drop, and their removal is not always necessary.

After the carbon has been wetted, the adsorber should be drained and then backfilled until water 
flows out the vent line. The adsorber should be filled up-flow at 4 gpm/ft^, maximum. For a 
Dual Module system this is 300 gpm, maximum.

The backflushing rate is 2 to 3 gpm/ft^ and this is not significant enough to expand the 
carbon bed. For the Dual Module adsorber this is a flow rate from 150 gpm to 225 
gpm. Flow rates of less than 300 gpm will not expand the bed; therefore, size 
segregation of the bed will not occur. The time required for backflushing is 30 to 45 
minutes.
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3.4.2 BACKFLUSHING AN ADSORBER

1.

3.4.3 RESTARTING SYSTEM AFTER BACKFLUSHING

1.

3.5 STARTUP

3.5.1 SERIES FLOW
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2.
3.
4.
5.

2.
3.
4.
5.

When normal downflow operation is started after backflushing, the initial 5 to 15 
minutes of effluent flow will be dark due to a small quantity of fines. Under normal 
operating conditions, this condition will clear up.

Close drain valve V9 and disconnect the backflush water source from the 
adsorber drain line.
Close valve VIO. (VI1) Leave V3 (V7) open.
Open cross-over valve V6. (V2)
Open influent valve VI. (V5)
Close influent valve V5. (VI)

In this mode, a clean external source is used as the source for the backflush water. Note 
that the lead adsorber is taken out of service while the backflushing procedure takes 
place. This sequence applies to a series operated system, with the lag adsorber 
remaining on-line during the backwash. For a system operating in parallel, both beds 
should be taken off-line when backflushing is required.

The valve sequence given below describes the steps taken to bring a system on-line after 
backflushing. The valve numbers refer to bringing adsorber PVl back on-line in the 
lead position. Valve numbers applying to placing adsorber PV2 back in the lead 
position are in parentheses.

The backflush water enters the vessel through the effluent line and flows up through 
the underdrain and the carbon bed. The backflush water discharge from the vent line 
should be observed for clarity to determine the duration of backflushing. Fresh carbon 
fills may be backflushed before bringing the system on-line.

Isolate the adsorber to be backflushed. If adsorber PVl is to be backflushed, 
refer to Section 3.6.4 for valve sequencing. If adsorber PV2 is to be 
backflushed, refer to Section 3.6.6 for sequencing.
Open valve V3 for PVl (valve V7 for PV2).
Open the vent valve (V10 for adsorber PV1, V11 for adsorber PV2). 
Connect a backflush water source to the 3" drain line.
Open drain valve V9.
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1.

2. Check that all the valves in the adsorption system are closed.

3. Open the valve in the effluent line from the polish adsorber (either V4 or V8).

4.

5.

Start the feed pump and open the valve in the pump discharge line.6.

7.
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At this point, flow should be established downflow through both vessels and they will 
be on-line in series.

Set the flow rate to the system at the desired value after flow is established to the unit. 
Flow control meters, totalizers, and control instrumentation will be provided by the 
customer as required for the system.

Place the feed pump (s) in service to supply the adsorption module at the 
required flow and pressure.

The adsorber system is normally operated in a series mode. Valves in the influent and 
effluent lines are opened or closed, as required, to set the operation of the carbon 
vessels in the desired configuration. The first bed in the system is called the lead bed. 
The second bed is referred to as the polish or lag bed.

Slowly open the valve in the influent line to the lead adsorber (either VI or V5) 
and allow the pressure to increase to the operating level.

In order to obtain full utilization of the carbon and prevent air entrapment and 
channeling in the bed, the water level must remain above the carbon bed. To prevent 
the bed from draining due to gravity or loss of influent supply, a vacuum break 
(anti-syphon) loop or backpressure should be included by the customer in the effluent 
piping. This start-up sequence assumes that an anti-syphon loop is present in the 
effluent piping. If no anti-syphon loop or backpressure is present, start the system by 
starting the pump and opening the valves in the opposite order of the sequence given 
previously (i.e. open the influent valve first, followed by the cross-over valves and 
effluent valve).

The following sequence of steps should be followed to bring an adsorption system 
on-line in the series mode:

Open the valve in the cross-over influent line to the polish adsorber (either V6 
orV2).

Open the valve in the cross-over effluent line from the lead adsorber (either V3 
orV7).



CALGON
CALOON CARBON CORPORATION

3.5.2 PARALLEL FLOW

1.

2. Check that all the valves in the adsorption system are closed.

3. Open the valves in the effluent lines from the adsorbers (V4 and V8).

4. Start the feed pump and open the valve in the pump discharge line.

5.

6.
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Slowly open the valve in the influent line to one adsorber (either VI or V5) and 
allow the pressure to increase to the operating level.

Slowly open the valve in the influent line to the other adsorber (either VI or V5) 
and allow the pressure to increase to the operating level.

Set the flow rate to the system at the desired value after flow is established to the unit. 
Flow control meters, totalizers, and control instrumentation will be provided by the 

customer as required for the system.

For parallel operation, flow is established to each vessel by opening the valves as 
indicated previously. Changing the flow to one vessel may result in a flow change to 
the other vessel on the skid. This occurs because the vessels share a common influent 
and effluent line. Flow meters can be installed in the individual influent lines to each 
vessel to balance the flow to each unit if required.

Place the feed pump (s) in service to supply the adsorption module at the 
required flow and pressure.

In order to obtain full utilization of the carbon and prevent air entrapment and 
channeling in the bed, the water level must remain above the carbon bed. To prevent 
the bed from draining due to gravity or loss of influent supply, a vacuum break 
(anti-syphon) loop or backpressure should be included by the customer in the effluent 
piping. This start-up sequence assumes that an anti-syphon loop is present in the 
effluent piping. If no anti-syphon loop or backpressure is present, start the system by 
starting the pump and opening the valves in the opposite order of the sequence given 
previously (i.e. open the influent valves first, followed by the effluent valves).

At this point, flow should be established downflow through both vessels and they will 
be on-line in parallel.

The following sequence of steps should be followed to bring an adsorption system 
on-line in the parallel mode:
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3.6 STEADY STATE OPERATION

3.6.1 MONITORING

3.6.2 VALVE OPERATION

Closed OpenV-1 Open Closed Open

ClosedClosed Closed ClosedV-2 Open

ClosedOpen Closed Closed ClosedV-3

OpenClosed Closed Open OpenV-4

Closed Open Open Closed OpenV-5

ClosedClosed ClosedV-6 Open Closed

Closed ClosedClosed Closed OpenV-7

Open Closed Closed OpenV-8 Open
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Process
Valve

Number

Single stage operation occurs for short time periods, such as during carbon transfer or 
backflushing of the lead bed, or during other routine maintenance on one of the

Pressure gauges are provided to determine the pressure drop across each carbon bed. 
Taking periodic pressure readings will provide the operator with historic data for 

troubleshooting purposes. In the event that operating conditions change, the operator 
has the capability of taking corrective action.

PV2 Single 
Operation 
(Figure 2)

PVl Single 
Operation 
(Figure 4)

Parallel
Operation 
(Figures)

Once flow is established to both vessels and the flow rate is set, no further adjustments are 
made during normal operation. The operator should establish a routine to check the adsorbers 
and to collect operating data. This data can be used to establish a maintenance schedule, to 
determine when backflushing is necessary, or to determine when fresh carbon is needed.

Sample connections are provided on the influent and effluent lines from each vessel to 
take periodic samples for analysis.

All valves should be operated in a slow and even motion. Abrupt opening and closing 
of the valves can shock the system. Since complete shut-off of flow while a pump is 
operating could cause damage to the pump, the valves should be operated in the proper 
sequence in order to always maintain flow through the system. If the vessels are 
identified as PVl and PV2 then the corresponding valve positions during adsorption 
are given as follows:

Series
PVl to PV2 
(Figure I)

Series
PV2toPVl 
(Figures)



CALGON CARBON CORPORATION

3.6.3 ADSORBER SEQUENCING: PVl LEAD, PV2 LAG

At this point, flow should be established from PVl to PV2.

3.6.4 ADSORBER SEQUENCING: TAKING ADSORBER PVl OFF-LINE

Page 3.7 Rv. 1 5/15/2001

OPERATING MANUAL - DUAL MODULE
ADSORPTION SYSTEM, CALGON CARBON CORPORATION

Flow should now be established through adsorber PV2 with adsorber PVl off-line for 
carbon transfer or backflushing.

This sequence should be used to start up the system in series mode from PVl to PV2. 
Refer to Section 3.5.1 for additional details.

When adsorber PVl is taken off-line for carbon transfer or backflushing, all of the 
process flow should be sent through adsorber PV2.

adsorber vessels. NOTE: FLOW SEQUENCE CHANGES (AS DESCRIBED IN 
THE FOLLOWING SECTIONS) SHOULD BE PERFORMED ONLY WHEN 
CARBON CHANGEOUTS, BACKFLUSHING, OR OTHER VESSEL 
MAINTENANCE IS REQUIRED.

Starting valve position: Series flow from PVl to PV2.
- Open valve V5
- Close valve V6
- Close valve V3
- Close valve VI

Starting valve position: All valves closed.
- Open valve V8
- Open valve V6
- Open valve V3
- Open valve VI
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3.6.5 ADSORBER SEQUENCING: PVl BACK ON-LINE AS LAG VESSEL

Flow should now be established from adsorber PV2 into adsorber PVl.

3.6.6 ADSORBER SEQUENCING: TAKING ADSORBER PV2 OFF-LINE

3.6.7 ADSORBER SEQUENCING: PV2 BACK ON-LINE AS LAG VESSEL
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Starting valve position: Single stage flow to PV2.
- Open valve V7
- Open valve V2
- Open valve V4
- Close valve V8

Starting valve position: Series flow from PV2 to PVl.
- Open valve VI
- Close valve V2
- Close valve V7
- Close valve V5

Starting valve position: Single stage flow to PVl.
- Open valve V3
- Open valve V6
- Open valve V8
- Close valve V4
Flow should now be established from adsorber PVl into adsorber PV2.

After adsorber PVl is filled with fresh carbon, it should be placed on-line in the polish 
position, with adsorber PV2 moved to the lead position.

When adsorber PV2 is taken off-line for carbon transfer or backflushing, all of the 
process flow should be sent through adsorber PVl.

Flow should now be established through adsorber PVl with adsorber PV2 off-line for 
carbon transfer or backflushing.

After adsorber PV2 is filled with fresh carbon, it should be placed on-line in the polish 
position, with adsorber PVl moved to the lead position.
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3.6.8 ADSORBER SEQUENCING: PARALLEL OPERATION

3.7 SHUTDOWN

3.5.1 SHORT TERM SHUTDOWN

3.5.1 EXTENDED SHUTDOWNS
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Starting valve position: All valves closed.
- Open valves V4 & V8
- Open valves VI & V5

Flow should now be established through the system in parallel. When carbon transfer 
or backflushing is required, the system should be shut down until the operation is 
complete.

For extended shutdowns, in addition to the steps in Section 3.7.1, the adsorbers should 
be drained of all water and filled with clean plant water.

After disinfection, bring the adsorber back on-line in the downflow mode, monitor the 
effluent for coliform count and monitor the pressure drop.

When the adsorbers are started up again, the carbon beds may require disinfection. If 
disinfection is required, the procedures to disinfect a carbon bed can be found in the 
Appendix of this manual. Once the disinfection is complete, backflush the adsorbers 
prior to startup.

The following sequence should be used to start up the system in parallel mode. Refer 
to Section 3.5.2 for details.

For short duration shutdowns lasting less than one or two weeks, little needs to be done. 
Close all valves in the adsorber piping system, and open the vent line valves on each 

vessel. The feed pumps should be shut down and the valves closed in the lines to and 
from the pumps. Any drain valves in the pump casing should be opened for the 
duration of the shutdown. Freeze protection measures such as draining lines at the low 
points should be taken when there is a chance of freezing. Freeze protection measures 
are usually the responsibility of the client.
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3.8 TROUBLESHOOTING GUIDE

PROBLEM PROBABLE CAUSE REMEDY

1. 1.

2. 2. Throttle feed pump.

3. 3.

Check valve sequence.4. 4.

1. 1.

Broken rupture disk.1. 1.

1. 1.

1. 1.

2. 2.

3. 3.
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Carbon in the 
effluent.

High feed pump 
pressure.

High suspended solids 
loading or carbon fines 
around the nozzles.

Test feed for suspended solids. Install 
influent filter. Backflush the adsorber.
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Sudden high 
contaminant 
concentration 
in effluent.

High pressure 
drop across 
adsorber.

Internal mechanical 
(i.e. underdrain) 
failure.

Carbon heel from 
improper transfer.

Bed not flooded. Bed 
is air bound.

Open vent valve or carbon inlet valve to 
release pressure. Add water upflow to 
fill vessel. Establish constant forward 
flow, then close valve.

Leaking valve.

Mass transfer zone has

Repair/replace valve.

Replace carbon.

Leaking flange.

Excessive flow 
out vent line.

Improper valve 
settings.

Loose bolts. Tighten bolts.

Check the following conditions before 
replacing disk: 1) Check downstream 
valving to make sure that the system is 
not plugged off. 2) Check feed pump 
pressure to make sure it is not too high.
3) Check process valve sequence.
4) Check that excessive pressure build
up did not occur in closed vessels during 
extended shutdowns.
Once the potential source of 
overpressurization is removed, replace 
rupture disk.

Check for carbon in the effluent to 
confirm. Determine which adsorber is 
causing the problem, then remove 
carbon and make repairs.

Wait until contaminant flushes out. 
Review transfer procedures.
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1PROBLEM REMEDY

1. 1.

2. 2.

3. Change carbon.3.

4. Leaking valves. 4.

5. 5.

Provide additional rinse water flow.1. 1.

Mechanical failure.2. 2.

3. 3. Rinse vessel to remove carbon.
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Incorrect valve
sequence.

Air in the influent 
stream.

Check operation of valves in influent 
and effluent lines.

Sequence the flow through the system 
properly.

Confirm by analyzing effluent sample(s) 
before changing carbon.

Open vent valve and fill bed upflow 
with water as required.

Insufficient rinse 
water.

Background TOC or 
colloids present.

Carbon heel in 
empty vessel.

Premature 
breakthrough of 
organics in the 
effluent.

Foreign material on 
the carbon.

Check vessel internal parts and make 
repairs.

PROBABLE CAUSE
extended into effluent.

Influent concentration 
change.
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The procedural difference between the standard trailer and the lift trailer is that the lift trailer 
is pressurized to 30 psig when fresh carbon is transferred from the trailer to the adsorber.

In cold weather conditions, steam may be used to thaw the trailer and transfer lines if necessary. 
Contact Calgon Carbon for trailer steaming procedures if required.

The procedures that are detailed in this section of the manual are for Calgon Carbon's standard 
carbon trailer. Carbon may be delivered in any of three types of trailers; the standard trailer, the 
lift (dump) trailer, or the triple compartment trailer. The procedures for loading or unloading 
carbon are similar for all three units, but there are some slight differences.

The triple compartment trailer (Figure 8) is built to hold 10,000 pounds of carbon in each end 
section and 20,000 pounds in its center section. The triple compartment trailer arrives at the 
site with fresh carbon in the end sections. First, spent carbon is transferred to the center section 
of the trailer, then the fresh carbon is transferred from the end compartments to the adsorber..

Some Dual Module installations include a carbon transfer tank to facilitate carbon transfer 
operations. This tank is sized to hold a 20,000 pound load of activated carbon. The carbon 
transfer procedures included in this manual do not include instructions involving a transfer 
tank. A separate carbon transfer procedure section will be shipped with the transfer tank when 
the tank is included in the Dual Module supply. If your installation includes a transfer tank, but 
no carbon transfer procedures are included with the tank, contact Calgon Carbon Corporation.

The lift trailer (Figure 7) is a high pressure unit and can be operated at pressures as great as 35 
psig. This unit is used when the adsorbers are elevated or when they have long straight sides. 
For these cases, higher pressure is required to deliver carbon to the top of the vessels. This 

trailer requires an overhead clearance of 26' because the tank portion is elevated before the start 
of carbon transfer.

CALOON CARBON CORPORATION

CARBON TRANSFER PROCEDURE - STANDARD TRAILER
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4.1 SITE REQUIREMENTS

The utility and piping requirements to connect to the adsorber and trailer are as follows:

Plant water line

Trailer (See Figure 6)

Plant air line

Plant water line
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A flat paved area is needed to support the Calgon Carbon service trailer which may weigh up 
to 100,000 pounds. The overhead clearance required for the adsorption system is 13 feet. A 
diagram of the trailer and its on-board piping is shown in Figure 6.

2" female Kamlock connection
100 gpm (max) at 30 psig min.

3/4" female Kamlock connection (for both industrial & food 
grade trailer)
100 scfin regulated to 15 psig max.

Adsorber
Plant air line

4" Kamlock connection (female for industrial trailer, male for 
food grade trailer)
100 gpm regulated to 15 psig max.
(Connect to Trailer Carbon Fill or Discharge Line)

1 □" female Kamlock connection
100 scfm at 30 psig min. 
(Attaches to 1 □" compressed air connection on vent line) 
-OR-
3/4" female Kamlock connection 100 scfm at 30 psig min. 
(Attaches to 3/4" flush connection on carbon fill line above 
carbon inlet valve)
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4.2 SPENT CARBON TRANSFER TO TRAILER

4.2.1 SPENT CARBON TRANSFER

A. Prepare for Spent Carbon Transfer:

1. Close all adsorber valves.

2.

Open the center manway of the trailer or trailer vent valve T1 for venting.3.

4. Open valve T2 in the trailer carbon fill line.

Check that the adsorber is full of water.5.

6.

B. Transfer Spent Carbon

Open the air line valve slowly and pressurize the adsorber to 25 to 30 psig.1.

2.

3.
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To aid the initial phase of transferring spent carbon, fill the transfer line with 
water. To do this, use a 3/4" water hose to fill the transfer line with water at the 
adsorber carbon outlet valve's flush-out connection.

Open the 4" adsorber carbon outlet valve and transfer the spent carbon to the 
trailer.

As the trailer starts to fill with carbon slurry, open trailer septa valves T8, T9, 
and TIO to drain off excess motive water.

Connect the adsorber carbon outlet line to the trailer carbon fill line using 4" 
flexible hose.

Spent carbon transfer from the adsorber to the trailer is accomplished by pressurizing the 
adsorber with plant air. When the transfer is complete, the spent carbon in the trailer is drained 
of water. Prior to disconnecting any lines, the air supply must be shut off, and the adsorber and 
all transfer lines must be vented.

The transfer should take 20 to 30 minutes. The transfer will end with a loss of pressure 
in the adsorber and the sound of air in the transfer line.
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C. Heel Removal

D. End Transfer

1. Close the plant air line valve.

2. Vent the tank and lines through the trailer vent valve T1.

3. Open the adsorber vent valve (V10 or VI1) to further aid the venting.

4. Close the adsorber carbon outlet valve.

5.

4.2.2 DRAIN WATER FROM TRAILER

A. Prepare for Draining Water

Close all valves on the trailer. Close the trailer manway.1.

2.

3.

B. Draining Trailer

1.

2. Open 2" trailer septa valves T8, T9, and TIO.

By pressurizing the trailer, water will be drained in less time than if drained by gravity.

C. End Draining
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Pressurize the trailer to 15 psig by slowly opening plant air line valve T4 on the 
trailer.

It will be necessary to add a small amount of water to the adsorber to ensure that all of 
the spent carbon has been removed from the adsorber. During the last five minutes of 
the transfer, open the 2" plant water valve. This flow of water will flush the carbon 
heel off the sides of the adsorber and into the bottom of the vessel.

Connect the plant air line to the 3/4" connection on trailer carbon fill line using 
the air line hose.

Connect the trailer carbon discharge/drain line to the drain line in the trench by 
means of a 4" flexible hose.

Using a 3/4" water hose at the adsorber carbon discharge line flush-out 
connection, flush out the transfer line for a few minutes to remove all traces of 
carbon. Bleed the water hose and remove it.
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When the carbon is completely drained, close the air line valve T4 on the trailer.1.

Vent trailer slowly through trailer vent valve T1.2.

3.

FRESH CARBON TRANSFER FROM TRAILER4.3

4.3.1 FILL THE TRAILER WITH WATER

A. Filling Operation

1.

Open one top manway to vent trailer during filling.2.

3. Open trailer vent line valve T1.

4.

Open plant water line valve slowly and fill the trailer.5.
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Connect water line to the trailer (carbon fill line if filling downflow, carbon 
discharge line if filling upflow) using a 4" flexible hose.

When venting is complete, close all valves on the trailer and disconnect all 
hoses.
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Under no circumstances should the standard and triple compartment trailers be connected to 
a pressure source exceeding 15 psig.

Open trailer water line valve (valve T2 if filling downflow, valves T8, T9, 
and/or TIO if filling upflow).

Fresh carbon is transferred in a slurry using plant air pressure. The trailer is first filled with 
water to create the slurry. The carbon slurry hose on the trailer is connected to the adsorber fill 
line and the trailer carbon discharge line. After putting a water cushion in the adsorber, the 
trailer is pressurized and the carbon slurry is transferred to the empty adsorber. Prior to 
disconnecting any lines, the air supply must be shut off, and the trailer and all transfer lines 
must be vented.

If the carbon is wetted prior to delivery, about 4000 gallons of water will be required. 
If the carbon is dry, about 5000 gallons of water will be required. The trailer may be 
filled upflow or downflow.

The trailer is now full of drained spent carbon and is ready for return to Calgon Carbon 
for reactivation.
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B. End Filling Operation

Close plant water line valve.1.

2.

3. Disconnect hose.

4.3.2 TRANSFER CARBON TO ADSORBER
A. Prepare for Transfer

1.

2.

Close all valves on the adsorber.3.

4. Open the adsorber vent valve (VIO or VI1).

5.

B. Transfer Fresh Carbon

1.

2. Open the adsorber carbon fill line valve.

3.
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To aid the initial phase of transferring fresh carbon, fill the transfer line with 
water. To do this, use a 3/4" water hose to fill the transfer line with water, at 
the carbon inlet valve's flush-out connection.

Close trailer water line valve (T2 for downflow, T8, T9, and TIO for upflow), 
manways, and trailer vent valve Tl.

Pressurize the trailer to 15 psig by slowly opening the plant air line valve and 
then slowly opening valve T4 in the trailer carbon fill line.

Connect the adsorber fill line to the trailer carbon discharge/drain line using 4" 
flexible hose.

The Calgon Carbon trailer driver will open the trailer carbon outlet valves T5, 
T6, and T7 to empty the respective hoppers.

Place about 2000 gallons of water in the adsorber. This water cushion helps to protect 
the underdrain system and vessel lining.

The trailer will be filled with approximately 4000 to 5000 gallons of water. The trailer 
filling shall be visually determined by observing the water level through the manway 
or by metering the desired amount.

Connect the 3/4" plant air line to the trailer carbon fill line using the air line 
hose.
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4.

C. End Transfer

Close the plant air valve and vent the trailer through the adsorber vent valve.1.

Close the adsorber drain valve if it was utilized during the transfer.2.

Slowly open trailer vent valve T1 for additional venting.3.

4.

5.

6.
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When completely vented, close the adsorber fill line valve, disconnect the hoses, 
and close the trailer valves.

Refer to Sections 3.3 and 3.4.2 for instructions on wetting and backflushing the 
adsorber.

After the adsorber has been backflushed, shut off the plant water and close the 
vent valve on the adsorber.
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If a water cushion is utilized, open an adsorber drain valve shortly after starting 
the transfer. This is done to reduce the amount of water that overflows at the 
end of the transfer. The disposal of the excess motive water is provided by the 
customer.
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5.0 GENERAL INFORMATION

MAINTENANCE5.1
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Systems with high backwash frequencies and rigorous backwash requirements should be 
inspected more frequently . The vessels must be fully emptied to allow inspection of the 
interior of the vessel. Follow the safety guidelines listed in the following sections when . 
entering enclosed vessels. Calgon Carbon Operations personnel should be present during 
internal vessel inspections.

In order to protect the vessel from high pressure, a safety device is provided. Usually, this 
device is a rupture disk or pressure relief valve. The rupture disk is designed to rupture within 

. 5% of the disk's stamped burst pressure. However, repeated pressure swings above the 
operating ratio pressure (75% of the burst pressure for Calgon Carbon's standard graphite 
rupture disk) can cause premature bursting of the disk.

Because the Dual Module system is owned by Calgon Carbon and is used under a service 
agreement, any major maintenance items should be performed or supervised by Calgon Carbon 
personnel. Minor maintenance items such as visual checks of pressure gauges, adjustments to 
valves and regulators, tightening flanges and connections to eliminate leakage, replacement of 
rupture disks, etc., may be completed by the customer.

Pressure gauges have been installed to determine the pressure drop across each carbon bed. 
Taking periodic pressure readings will give the operator the capability of monitoring the 
pressure drop across the carbon vessels over time. If a pressure increase is observed, then 
corrective action can be taken before the pressure drop becomes a problem.

As preventative maintenance, periodic inspection of the vessel internal parts should be made 
to ensure that the underdrain, vessel lining, and nozzles are in good condition. As a minimum, 
each adsorber should be inspected once per year, or during carbon transfers if the on-line period 
exceeds one year. Any nozzles showing signs of fatigue or surface area restriction due to 
pluggage of the nozzle slots should be replaced. Nozzles should be physically checked to 
ensure that they are tightly secured.



CALGON
CALOON CARBON CORPORATION

5.2 SAFETY CONSIDERATIONS

5.2.1 OXYGEN DEMAND DUE TO ACTIVATED CARBON

Preliminary indications of this research are;

The phenomenon occurs with all types of wet activated carbon.1)

2)

3)

5.2.2 EMERGENCY PROCEDURES
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Based on the properties of wet activated carbon, a confined space entry procedure 
should be established for any facility using carbon in confined vessels.

Studies have shown that low oxygen content exists in vessels containing wet drained 
granular activated carbon. The laboratory experiments conducted since that time also 
have revealed that commercial activated carbons in a wet or moist condition will lower 
the oxygen content of an isolated space.

In the event a malfunction which causes a shutdown of an adsorber should occur, the 
flow can either be switched to the second adsorber in the system or the flow can be 
stopped.

The rate of oxygen uptake naturally varies with the degree of exposure of the 
wet carbon to the air. Thus, it is relatively rapid in a drained bed.

There is some indication of a limit to the carbon's capacity for oxygen, but until 
more is known, it would be prudent to assume that all carbons (fresh, used, 
reactivated) will also exhibit this characteristic. Similarly, although these tests 
were run with water, it should be assumed that the phenomenon will occur in 
other liquid and vapor systems.

If a major leak or similar problem develops, flow to the adsorber should be stopped 
immediately and steps taken to correct the problem. Proper safety procedures should 
be observed at all times to prevent damage to the equipment or injury to personnel. 
Calgon Carbon should be contacted before any emergency maintenance on the system 
is performed.

All confined spaces, including those containing activated carbon, should be presumed 
to be hazardous. Appropriate safety measures should always be taken before entering, 
as well as when workers are in a confined space. OSHA regulations applicable to 
respiratory protection in oxygen deficient atmospheres should be strictly adhered to.



5.2.3 PRESSURE RELIEF WARNING

5.3 RECORD KEEPING
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TO AVOID VESSEL DAMAGE AND ENDANGERMENT OF OPERATING 
PERSONNEL, DO NOT BLOCK THE PRESSURE RELIEF DEVICE FROM 
VENTING TO ATMOSPHERE.

Normally, operating data is taken for: 1) flow rates, 2) which beds are in service, 3) pressure 
drop across each unit, and 4) necessary analytical work for influent and effluent to each 
adsorber. This may include: pH, TOC level, BOD, COD, toxicity, organic contaminant levels, 
and inorganic levels
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ACTIVATED CARBON/ADSORPTION INFORMATION6.0

GLOSSARY6.1

Adsorbate - Any substance that is or can be adsorbed on the adsorbent.

Adsorber - A vessel designed to hold granular activated carbon.
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Activated Carbon - A carbonaceous material that is a crude form of graphite with a random and 
amorphous structure. The structure is highly porous, over a broad range of pore sizes, from 
visible to molecular cracks and crevices.

Adsorption - A phenomenon where an adsorbate is physically attracted to the surface of the 
adsorbent.

Adsorption Pores - The finest pores in the carbon structure. Pores which have adsorption 
capacity.

The following terms are commonly used to describe adsorption theory, activated carbon, and 
adsorption systems.

Adsorbent - Any solid having the ability to concentrate significant quantities of other substances 
on its surface. Activated carbon is an adsorbent.

Abrasion Number - A test performed on a particulate material to define the resistance of the 
particles to degrade on handling. It is calculated by contacting a sample with steel balls in a 
Ro-Tap machine and determining the ratio of the final to the original mean particle diameter.

Adsorption Isotherm - A graphic depiction of the capacity of an adsorbent to adsorb a specific 
adsorbate. The measurements of capacity are performed at constant temperature using either 
varying amounts of the adsorbate or adsorbent.

Acid Washed Activated Carbon - Activated carbon which has been washed with an acid 
solution for the purpose of dissolving the iron from the carbon. Acid washed carbons are 
usually used in systems/processes operating at low pH.

Apparent Density - A physical property that is defined as the mass per unit volume of a granular 
material under specified conditions. The apparent density includes the carbon skeleton volume 
plus the pore and void volumes.

Air Scouring - A process that uses pressurized air to break-up any agglomerations in a carbon 
bed. Air is blown into the bottom of the bed before the bed is backwashed. Air scouring 
capability must be incorporated into the system design during the design phase.
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Carbon Heel - Any quantity of spent carbon not removed from an adsorber before recharging 
the vessel with fresh carbon.

Chemisorption - A chemical process that binds an adsorbate to the surface of an adsorbent by 
forces whose energy levels approximate those of a chemical bond.

Color Bodies - Complex molecules which impart color (usually undesirable) to a solution. 
Carbon adsorption is often used for color removal applications.

Ash - The noncombustible mineral matter that is contained in activated carbon and is the residue 
that remains after the combustion of a carbonaceous material. The measurement of ash is 
performed under specified conditions and is normally defined on a weight percent basis.

Counter-current Operation - A mode of operation where the flow of liquid is opposite the 
movement of the adsorbent. This method of operation produces the lowest carbon usage rate 
or highest efficiency.

Carbon Trailer - A bulk trailer used to transport 20,000 pound (or less) loads of granular carbon 
to/from the customer's plant site.

Backflush - A process similar to backwashing, but the flow rate is not high enough to expand 
the bed more than five percent.

Critical Bed Depth - The distance between the fresh carbon and the spent carbon for a bed of 
activated carbon. In other words, it is the portion of the bed which is partially spent and the 
zone where adsorption takes place. The critical bed depth is measured in feet. For a single 
column system, this is the amount of carbon that is not completely utilized when the effluent 
objective is reached and the carbon is taken off-stream.

Backwash - An operating method used to remove suspended solids from a carbon bed. Water 
is pumped into the bottom of the adsorber, flows upward through the carbon bed, and exits 
through the backwash outlet. The upward flow expands the bed and removes carbon fines, 
entrained air and suspended solids. The percent bed expansion (up to 50%) and time required 
for backwashing are a function of the backwash rate and water temperature.

Carbon Tetrachloride Activity - A measurement of the increase in weight of a sample of 
activated carbon after air saturated with carbon tetrachloride is passed through the sample. The 
test is performed at a given temperature and the results are reported as weight percent.

Deaeration (Wetting) - The process of removing air (gases) from a carbon bed and the carbon 
pores. The volume of air in activated carbon is in the void space and pore volume, which 
typically accounts for 80% of the total volume in a carbon bed (the carbon skeleton accounts 
for the other 20%).



CALGON
CALGON CARBON CORPORATION

Heat of Adsorption - The heat given off when molecules are adsorbed.

s

Parallel Flow - The mode of operation when two or more adsorbers are operated so that the
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Lead Adsorber - The first bed of carbon through which the liquid passes in a series operated 
adsorption system. The lead vessel contains carbon that is the first to become spent.

Hardness Number - A measurement of the resistance of a granular carbon to the degradation 
action of steel bails in a Ro-Tap machine. This number is calculated by using the weight of 
granular carbon retained on a particular sieve after the carbon has been in vigorous contact with 
the steel balls.

Fresh Carbon - New carbon that is placed into an adsorber. Fresh carbon can be either virgin 
carbon or newly reactivated carbon.

Iodine Number - The measurement of the amount of iodine adsorbed by one gram of carbon. 
The concentration of iodine is 0.02N. The iodine number is reported as milligrams of iodine.

Molasses Number - A ratio of the optical densities of a molasses solution treated with a 
standard activated carbon compared to a molasses solution treated with the activated carbon 
in question.

Desorption - The opposite of adsorption. A phenomenon where an adsorbed substance leaves 
the surface of the adsorbent.

Eductor - A device to motivate a slurry of activated carbon and water slurry through hoses and 
pipes. An eductor has no moving parts and utilizes pressurized water as the motive force.

Mass Transfer Zone - The adsorption gradient that exists in the carbon bed. It corresponds to 
the gradual transition of the carbon from spent to fresh.

Moisture - The measurement of the amount of water adsorbed on activated carbon. Moisture 
is reported as percent. For Calgon Carbon's coal based products the moisture specification is 
less than 2% as packed.

Mesh Size - The measurement of the particle size of granular activated carbons determined by 
the U.S. Sieve Series. Particle size distribution within a mesh series is typically given in the 
specification of the particular Calgon Carbon carbon.

Lag Adsorber - The second bed of carbon through which the liquid passes in a series operated 
adsorption system. The lag vessel contains carbon that is partially spent when the carbon in the 
lead adsorber is completely spent.
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influent flow is distributed equally to each adsorber.

Polish Adsorber - See Lag Adsorber.
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Surface Area - A measurement of the total surface area available for adsorption inside the pores 
of activated carbon. Surface area is determined by the Brunauer, Emmett, and Teller method

Real Density - A measurement of the weight per unit volume of the skeleton only of a carbon 
granule. This measurement excludes the pore volume and the inter- particle void space. This 
property is determined by helium displacement and is approximately 2.1 g/cc for coal based 
carbons.
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Pressure Relief Device - A device such as a rupture disk or a pressure relief valve which 
prevents a vessel from exceeding its design pressure.

Pore Volume - A measurement of the volume of pores in a unit weight of carbon, The pore 
volume is determined by obtaining the difference in the volumetric displacement of carbon in 
mercury and helium at standard conditions.

Spent Carbon - Carbon that has adsorbed organic contaminants and must be removed from the 
system so that the effluent quality specifications are not exceeded.

Reactivation - A process to remove adsorbates from spent granular activated carbons using 
vaporization and oxidation at temperatures greater than lOOODF. Reactivated carbon can be 
reused. Depending on the application the performance of the reactivated carbon can be less 
than, equal to, or better than virgin carbon. This is a type of carbon regeneration.

Series Flow (Lead-Lag Operation) - A mode of operation where two or more adsorbers are 
operated so that each adsorber treats the entire influent flow, one after the other. When the 
carbon in the lead bed is spent, the carbon is replaced with fresh carbon and this adsorber is 
placed in the lag (polish) position.

Reactivated Carbon (React carbon) - Granular carbon that has been thermally reactivated for 
re-use as fresh carbon in adsorption systems.

Particle Density - A measurement of the weight per unit volume of granular activated carbon 
as determined by the displacement of mercury. Particle density is typically reported as g/cc. 
The particle density includes the carbon skeleton volume plus the pore volume.

Specific Heat - A physical property that is defined as the ratio of the quantity of heat required 
to raise the temperature of a compound through a particular temperature interval compared to 
the corresponding heat quantity for water. For Calgon Carbon carbons this value is 
approximately 0.20 cal/g/DC at temperatures less than 200DC.
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Vent - A pipe line from an adsorber or transfer tank to an unrestricted sewer or the atmosphere.

Virgin Carbon - Fresh granular activated carbon that has not been used.

Wave Front - See Mass Transfer Zone
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Water Cushion - The water added to an adsorber or transfer tank before charging the vessel with 
carbon. This is done to protect the underdrain, nozzles and lining.

Transfer Tank - A storage tank designed to hold a charge of spent carbon. The purpose of the 
tank is to save on freight as only one truck is needed to deliver fresh carbon and return the spent 
carbon for reactivation.

Underdrain - A device located inside the adsorber to collect the fluid being treated . The 
underdrain permits the fluid to flow into the piping network while retaining the granular carbon 
in the vessel.

Transport Pores - Pores larger than the largest adsorption pores. These pores function as a 
diffusion path to transport adsorbates. Adsorption does not occur in these pores even at 
saturated conditions.

Voids - The space (volume) between the carbon granules. For Calgon Carbon carbons the 
typical range is 37% to 43% by volume.

(BET Method), which uses the adsorption of nitrogen at liquid nitrogen temperature. Surface 
area is usually expressed in square meters per gram of carbon. The surface area of Calgon 
Carbon carbons ranges from 700 to 1200 square meters per gram.
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6.2 ADSORPTION

There are two types of adsorption; chemical and physical.

6.3 ACTIVATED CARBON AND HOW IT WORKS
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Activated carbon normally removes adsorbates (contaminants or desired products) from a 
solution (solute) through physical adsorption. The adsorbate would have to differ from the 
solute. For example, in aqueous solutions the solute should be more neutral or non-polar and

The attractive forces, known as London Dispersion Forces, are the same forces responsible for 
surface tension and condensation of vapors to liquid. These forces are a type of Van der Waals 
force and range from very weak to moderately strong. Physical adsorption is reversible and 
changing the process variables in a system can cause molecules to be desorbed.

An important aspect to any adsorbent is the amount of pore volume it contains per unit volume 
or per net weight. Examples of adsorbents are activated carbon, silica gel, activated gel, 
alumina, and zeolite.

Any organic material with a high carbon content (coal, wood, peat, coconut shells, etc.) can be 
used as the raw material for making activated carbons of various activities and properties. 
When making high quality granular activated carbon from coal, the raw material is ground and 
a binder is added to give the end product suitable hardness. The mixture is then re-compacted 
and crushed to give it the desired particle size. The carbon is then activated by thermally 
decomposing and removing carbon from the structure in a reducing atmosphere at about 1800 
F. Furnace temperature and the furnace atmosphere are controlled to produce the desired 
adsorption properties in the product.

Physical adsorption is usually explained in terms of surface structure (or energy per unit 
volume) of the solid. While molecules in the interior of any solid material are subject to equal 
forces in all directions, the molecules on the material's surface are subjected to unbalanced 
forces. This results in an imbalance with inward forces toward the solids. Molecules that are 
either gaseous or liquid then become attracted (adsorbed) to the solid's surface.

The resultant product has an incredibly large internal pore volume per unit particle volume and 
a network of submicroscopic pores where the adsorption takes place. About 40% of the particle 
volume is used to contain adsorbates. One pound of activated carbon contains an effective total 
area of over 100 acres.

Chemical adsorption is a chemical reaction between a molecule in a solution or vapor with the 
surface of an adsorbent such as activated carbon. The chemical reaction is usually irreversible. 
An example of chemical adsorption is chlorine removal from water. The chemical reaction 
of chlorine with carbon and water forms Cl* and CO3" ions.
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have a higher molecular weight.
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Many factors affect carbon adsorption in liquids, such as pH, flow rate, temperature, solubility, 
concentration of adsorbate, type and number of different adsorbates, viscosity, and the level of 
adsorbate removal required.

In a typical fixed bed carbon system, the liquid flows down through an adsorber. Initially, the 
adsorbate is adsorbed onto the top most portion of the carbon. The rate of adsorption will 
determine the depth of carbon (mass transfer zone) that is utilized to remove the adsorbates. 
The varying concentration in the mass transfer zone is known as the wavefront.

In a series mode, the mass transfer zone in the first or lead bed is allowed to pass through the 
adsorber into the second bed. Usually, when adsorbing multiple components, the first two or 
three compounds that are being monitored in the effluent from the lead bed are allowed to 
approach their influent levels, at which point the adsorber is taken off-line.

Eventually, the wavefront moves through the bed and contamination breaks through into the 
effluent from the bed. This is known as the breakpoint. In a single or parallel adsorber system, 
the contaminants are usually monitored until the effluent approaches the allowable limit. The 
adsorber is then taken off-line and the spent carbon is removed. The adsorber is then refilled 
with fresh carbon and brought back on-line.

In any stream, there are four steps that occur in order for adsorption to take place. First, the 
adsorbate molecule must migrate through the bulk of solution toward the carbon particle. This 
is known as bulk diffusion. Second, the adsorbate penetrates the surface film to reach the 
exterior surface of the carbon. This is known as film diffusion. Third, the adsorbate diffuses 
through the transport or large pores. This is known as pore diffusion. Fourth, the adsorbate is 
adsorbed deep into the micropore structure of the activated carbon. In most water applications, 
the rate limiting step is the pore diffusion step.
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6.4 FACTORS AFFECTING ADSORPTION
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However, upon passage of the spill past the intake, the activated carbon may desorb some of 
the high level contamination to fresh carbon downstream of the mass transfer zone or into the 
effluent. When upsets occur, a conservative approximation is to assume that additional carbon 
is exhausted by the excess contaminant at the original loading rate for the normal influent level.

In a series configuration, increasing the flow rate usually has a minimal impact. In a parallel 
mode, this impact is more substantial since the carbon is usually taken offline on the basis of 
the effluent quality, since the MTZ is lengthened the on-stream time will be shortened.

Flow Rate: In many applications, the flow rate to the adsorber is varied because the flow 
demand changes. As the flow changes, so does the mass transfer zone (MTZ). These changes 
are approximated by a directly proportional relationship between MTZ length and flow rate. 
For example, if the MTZ is 1 foot at 250 gpm, it would be 2 feet at 500 gpm. If the flow rate 
is increased dramatically, the MTZ is further lengthened because some desorption may take 
place, resulting in less efficient operation. For the optimum carbon usage, the flow rate should 
be steady (if possible).

Viscosity: As viscosity increases in a system, the time to adsorb lengthens, and thus the MTZ 
lengthens. In a process application the temperature of the feedstream may be raised to offset

Concentration: With each adsorbate, a high concentration will result in a higher adsorption 
capacity for that adsorbate on the carbon. For example, if an adsorbate has a one percent 
loading at 1 mg/1, it might have a three percent loading at 10 mg/1. However, the volume of 
carbon required to treat a fixed volume of solution will go up if the concentration goes up.

When the concentration of the feedstream changes dramatically, such as when a spill occurs 
upstream of a potable water plant intake, undesirable effects may occur. Concentrations at the 
intake of the plant may go up 100 to 1000 times the normal influent concentration. The 
activated carbon would adsorb the contamination with a higher capacity, if adsorptive capacity 
was available.

A steady feed concentration will help minimize the amount of carbon that is used in an 
application. A steady feed would usually be considered to be +/-25% of the average 
concentration. However, the carbon bed will act to average out upsets and variations, except 
when the bed is nearly exhausted.

Another example is when the contaminant concentration in the influent decreases for a period 
of time. In this instance the adsorbate will start to desorb. The rate of desorption is slower than 
the rate of adsorption. Therefore, a conservative estimate of the overall effect is that a fixed 
volume at the reduced influent level will exhaust as much carbon as if the influent 
concentration was consistently high.
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increases in viscosity, but if the temperature is raised too high degradation of product may 
occur or the adsorption capacity of the carbon may be reduced. In water applications, viscosity 
has minimal impact because it is relatively low.
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The carbon has a capacity for sodium sulfate of 1 % by weight. Therefore, the water in contact 
with the carbon should contain a quantity of sodium sulfate at least equal to 2% by weight of 
the carbon. In a 20,000 pound adsorber this would be 400 pounds of Na2SO4 in 5,000 gallons 
of water.

Temperature: In liquid phase systems, the adsorptive capacity is usually lowered at higher 
temperatures because the solubility is increased.

Suspended Solids: Suspended solids should usually be taken out of the feedstream before the 
carbon adsorbers. Suspended solids (>10 microns) will usually be filtered out within the first 
6" of carbon and the pressure drop across the carbon will increase. If the pressure drop 
increases too much, the unit should be backwashed or backflushed. Normally, feed streams 
containing suspended solids of more than 50 ppm are pre-filtered.

If the suspended solids are finer than 10 microns, the solids will usually not be filtered out by 
the carbon. The solids would then pass through the carbon into the effluent. This condition is 
very undesirable because the solids often contain dissolved or attached adsorbate and premature 
breakthrough can appear to occur. For materials to adsorb they must be in solution, so they can 
diffuse into the pore structure.

Feedstream pH: The pH of the feedstream can impact adsorption efficiency. This impact may 
be substantial since the pH affects the ionization of the adsorbate. Usually, the more ionic 
adsorbates have less adsorption capacity. Therefore, organic acids adsorb better at lower pH 
levels, while organic bases adsorb better at higher pH levels.

Water Characteristics: On each start-up of fresh carbon, the pH of the effluent stream may rise. 
This occurs because species like sulfates, nitrates and chlorine adsorb and displace alkaline 
species. The pH will return to normal, depending on water characteristics, after 250 to 350 bed 
volumes have been treated. If this is a problem, then either acid should be added to the effluent, 
or the carbon should be allowed to stand in a sodium sulfate solution for 10 to 12 hours.

Solubility: The water solubility of a particular compound is a very good indicator of its 
adsorptivity. Generally, the more soluble a compound is, the more difficult it is to be adsorbed. 
Also, a more water soluble compound has a longer MTZ.

Immiscible Oils and Greases: Immiscible oils and greases have to be separated from the 
feedstream before the carbon adsorbers. If they are not removed, they may coat the carbon 
particles with a fine film. The adsorbates will not be able to pass through this film, and the 
carbon will not be effectively utilized. Oils and grease can also behave as a suspended.
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immiscible solid.

Water has too low a heat of adsorption to cause a problem for aqueous solutions.

6.5 ADDITIONAL ADSORPTION THEORY
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Heat of Adsorption: Heat is often given off when molecules are adsorbed. The amount of heat 
is conservatively estimated at two (2) times the heat of vaporization. In a process stream where 
the solvent is an organic liquid, a heat-up potential exists if the carbon has not been previously 
wetted and deaerated properly. Refer to Section 3.3 of this manual for wetting procedures.

If a more strongly adsorbed organic enters the feed it will desorb the target adsorbate. This 
forces the target adsorbate to re-adsorb deeper in the carbon bed, and eventually breakthrough 
will occur.

Competitive Adsorption: In most carbon applications (process, wastewater, groundwater, and 
potable water), more than one adsorbing compound is in the feedstream. Some of these 
compounds must be adsorbed while others may be permitted to pass through the carbon bed.

Unfortunately, the activated carbon cannot tell which of the molecules must be adsorbed. All 
of the components in the feedstream will compete for adsorption space, making the removal 
of target components less efficient. Therefore, competitive adsorption can cause premature 
breakthrough of the target component.

Roll-over in Competitive Adsorption: When an adsorber system runs beyond breakthrough, the 
more weakly adsorbed components originally in the feedstream can be desorbed into the 
effluent. The resulting concentrations may exceed the inlet concentrations. This phenomenon 
is known as roll-over. In a properly operated column system, roll-over of key components will 
not be observed in the effluent.

Effect of Bacteria: Higher pressure drops can be a result of bacteria growth in some waste water 
applications. This is due to bacteria slime and exhaust gasses from the bacteria. If 
backwashing does not get rid of the pressure drop problem, then either NaOH washing or 
higher temperatures will control bacteria growth. Usually, sodium hydroxide washing is used 
in lined vessels. Do not use biocides, chlorine, or other additives, since they will adsorb and 
reduce carbon life without affecting the bacteria.

Desorption/Displacement: Desorption is the opposite of adsorption and may occur for many 
reasons. Changes in the feedstream components, temperature, pH, and feedstream 
concentration may promote desorption. In order to minimize desorption and optimize carbon 
usage, the feedstream should be stable (if possible). The rate at which desorption takes place 
is usually much slower than the adsorption rate.
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Refer to Section 3.7.2 for sodium hydroxide washing procedures.
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T4 
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1) For Industrial TVailers, the Carbon Fill & Discharge
connections are Kanilock style (male)

2) For Food Grade TYailers, the Carbon Fill & Discharge
connections are Kandock style (female)

3) All other connections are male Kamlock fur ALL
trailers

4) Maximum Operating Pressure = 15 psig

Carbon Discharge 
& Ikain Line 

(4“ Connection)

Rev. 1
3/S/93

Vent Line 
(4" Connection) 
(male)

3/4" Compressed
Air Connection 

(male)

Carbon Fill
Line 

(4" Connection)

3/4"
Connection 
(mule)

T—f
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WETTED CONTINUOUSLY

Material of ConstructionItem CCC Spec. #

LI

Process, Carbon Exchange Valves 6.08 TEE Lined Ductile Iron

TEE Lined Ductile IronCarbon Exchange Valves 6.08

Compressed Air Piping C13

G2

Instrument & Utility Valves 5.01

Sample Point Valves 4.03

6.12

Pressure Gauges PI-444 TEE Diaphragm, Viton Seal

Rupture Disks PSE-252 Graphite

Sight Glasses (in Vent Lines) 23.29

Vessel Lining Plasite 4110, vinyl ester

Vessel Manway Gaskets Neoprene

Underdrain Materials

WETTED INTERMITTENTLY OR FOR SHORT TIME PERIODS

4.07

36.50Piping Spacers PPL

Quick Connect Couplings 32.32 304SS

23.29

liletted Parts
Rev. I 5/15/2001

Sight Glasses 
(in Carbon Exchange Lines)

Bronze/Brass Body, Ball, & Stem 
TEE Seats, Graphite Seals

Sch. 40 Galvanized Carbon Steel 
Galvanized Iron Eittings 

Red Rubber Gaskets

PPL Lined Cast Iron 
TEE Bearing Rings 

Eluorocarbon Packing

OPERA TING MANUAL - DUAL MODULE
ADSORPTION SYSTEM, CALGON CARBON CORPORATION

PPL Piping
PPL Nozzles 
Tefzel Bolts

PPL Supports

Plush Connection Valves 
(High Pressure Side)

Plush Connection Valves 
(Low Pressure Side)

Process, Utility, Instrument, Carbon
Exchange Piping

PPL Lined Steel
PPL Lined Cast Iron Pittings

PPL Lined Body 
TEE Paced Diaphragm

316SS Body, Ball, & Stem 
TEE Seats & Seals

Pyrex Inner Cylinder 
Viton "O" Rings 
PPL End Pieces

Pyrex Inner Cylinder
Viton "O" Rings 
PPL End Pieces
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SYSTEM DESCRIPTION

Vessels

Piping

Valves

Instrumentation
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DUAL MODULE
CARBON ADSORPTION SYSTEM

The influent, effluent and backwash piping 3" diameter schedule 40 carbon steel 
polypropylene lined in accordance with ASTM 53 grade B.
The carbon fill and discharge piping 4" diameter schedule 40 carbon steel 
polypropylene lined in accordance with ASTM 53 grade B.

The main influent and effluent valves are TFE lined Plug valves, wrench 
operated, ductile iron body with 150-pound ANSI B16.5 flanged ends. A total of 
eight (8) plug valves will be provided for the main process operations. Four (4) 
for backwash control, two (2) for the main influent, two (2) for the effluent and 
two (2) for the vent valves.
The carbon inlet and outlet valves 4 inch TFE lined Plug valves wrench operated, 
ductile iron body with 150 pound ANSI B16.5 flanged ends. (Total of four (4) 
valves).

One (1)3" rupture disc per vessel (A total of two (2)). 
Five (5) pressure gauges total.

Calgon Carbon Corporation 
P.O. Box 717 

Pittsburgh, PA 15230

i
j

Two (2) lO'-O" diameter by 8'-0" straight side height
Flanged and dished top and bottom heads
Overall height appro?dmately 14'-0"
Design pressure 75 psig at 150 degrees F
Skid mounted system (Vessels and piping).
One (1) 20" diameter flanged round manway on the lower side portion of the 
vessel.
Polypropylene header/lateral underdrain system provided with polypropylene 
nozzles.
Interior of the vessel will be lined with Plasite 4110, vinyl ester lining. 
Overall installed dimensions 20'-0" long X 14'-0" high (Clear Height) X 11'-2" 
wide
Approximate weight 57,000 poimds empty and 330,000 pounds operating.

i
■i
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Painting

Steel Skid

I

!

November 14,2002PAGE 2

Sight Glasses - Sight glasses are provided in the carbon exchange and vent piping on each 
adsorber. (A total of four (4) sight glasses).

Exterior surface preparation SSPC-SP2-63, two (2) coats of epoxy mastic 
paint (Sherwin Williams B58 Series).

The system is provided with a painted carbon steel skid for mounting of the 
piping and vessels. The vessels will be provided with four (4) structural steel 
supports legs.
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